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C.  Herzoo.    i\r.  Br.  Arch.  20,  167;  PAarm.  Centr.  1839,  833. 
Gbrhardt  &  Cahours.    iV'.  iinn.  (7Atm.  PA^t.  1,  96;  Ann.  Pharm,  35, 

67;  «7;;>c  CMm.  23,321. 
E.  Kopp.     Compi.  Rend.  21,  1378;  J.  pr.  Chem.  37,  281;  Pharm.  Centr. 
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Hbmpbl.    iinn.  PAarm.  59,  316;  Pliarm.  Centr.  1847,  lOU 
ScHARLiKG.    Anti.  Pharm.  97,  184. 

Volatik  Oil  qf  Liquid  Storax,  Cinnamene,  Cinnamomin,  Cinnamol;  Cinnamine. 

Cinnamene,  whiob  was  first  obtained  by  Simon  and  Herzog,  mixed 
witb  a  large  quantity  of  benzin,  then  pare  by  Gerhardt  and  Cabours, 
was  considered  by  them,  as  well  as  by  E.  Kopp,  to  be  identical  with  the 
oil  of  Storax  liquidus  first  obtained  by  Bonastre,  and  more  thoroughly 
inrestigated  by  Simon,  although  the  former  is  not  converted  into  solid 
motastyrol  by  heating.  Blyth  and  Hofmann  conjecture  that  the 
cinnamene  is  mixed  with  other  hydrocarbons,  resulting  from  the  distilla- 
tion of  the  cinuamate  of  baryta,  which  prevent  the  transition  to  the  solid 
state;  this  is  rendered  more  probable  by  Hempel's  experiments,  who 
seems  to  have  obtained  real  styrol  by  distilling  cinnamate  of  copper,  and 
by  passing  cinnamic  acid  vapour  tnrough  a  red-hot  tube.  It  appears 
doubtful,  whether  the  cinnamol  which  Scharling  obtained  by  distilling 
the  resin  of  Peruvian  balsam,  is  identical  with  styrol,  on  account  of  the 
difierence  in  its  boiling  point,  and  its  behaviour  with  oxygen. 
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2  PRIMARY  NUCLEUS  C^H« :  STYROL  C»«H». 

Source     In  Storax  liquidus. 

Formation.  1.  Hempel  obtained  styrol  by  theaclion  of  a  red  heat  opon 
cinnamic  acid. —  2.  Cinnamene  is  formed  in  the  dry  distillation  of  cinnamic 
acid  with  excess  of  caustic  baryta  (Gerhard t  &  Cahoors);  or  with  potash,  in 
which  case  a  considerable  quantity  of  benzol  is  formed  (Simon,  Herzog, 
Blyth  &,  Hofmann);  in  the  dry  distillation  of  cinnamate  of  copper.  (E.  Kopp, 
Hempel.)  —  3.  The  oil  which  Mulder  obtained  by  the  action  of  a  red 
heat  on  oil  of  cinnamon,  and  the  oil  obtained  by  F.  d'Arcet,  in  the  same 
way  from  camphor,  have  properties  similar  to  those  of  cinnamene.  — 
4.  The  oil  arising  from  the  dry  distillation  of  dragon**  blood  ooataios 
styrol,  which  is  converted  into  metastyrol  by  rectification.  —  5.  The  oil 
named  by  Couerbe,  Octocarbure  quadrihydriquej  which  passes  over  after 
the  toluol  in  the  rectification  of  resin-oil,  seems  to  be  a  kind  of  styroL  — 
6.  In  the  dry  distillation  of  the  resin  of  Peruvian  balsam  mixed  with 
pumice  stone,  a  distillate  is  obtained,  containing  benxoic  acid,  wood  spirit, 
and  cinnamol/(Scharling.) 

1.  Preparation  of  Styrol,  10  lbs.  of  liquid  storax  are  distilled  with 
7  lbs.  of  crystallised  carbonate  of  soda  (in  order  to  retain  cinnamic  acid), 
and  60  to  70  quarts  of  water.  An  aqueous  milky  distillate,  with  a  light 
vellow  oil  awimming  upon  it,  then  passes  over,  which  is  freed  fnna  walor 
by  chloride  of  calcium.  (Simon,  fityth  <&  Hofmann.)  Ooi  of  41  Ihe.  of 
liquid  storax,  12oz.  of  styrol  were  obtained  by  diatillattoii ;  another  \m% 
only  doz.  were  obtained  out  of  24  lbs.  of  older  storax.  (Blyth  h 
Hofmann.) — Simon  took  for  20  lbs.  of  storax,  14  lbs.  of  cmUUited 
carbonate  of  soda;  Blyth  and  Hofmann  found  that  7  lbs.  were  sulnoMDt.  — 
The  quantity  of  styrol  obtained  from  20  lbs.  of  liquid  storax,  varies  fipoa 
loz.  to  5|oz.,  probably  in  consequence  of  the  storax  being,  prepared  by 
melting  out,  in  which  operation,  varying  quantities  of  oil  are  lost,  and 
because  the  older  the  storax,  the  smaller  is  the  proportion  of  styrol  con- 
tained in  it.  (Simon.)  £.  Kopp  distils  liquid  storax  with  5  or  6  times  its 
weight  of  pure  water,  because  soda  causes  considerable  frothing  and  over- 
flowing. In  order  to  obtain  styrol  perfectly  colourless,  it  is  rectified,  about 
one-third  being  thereby  converted  into  metastyrol,  which  remains  behiiid. 
(Blyth  &  Hofmann.)  Resin  of  Peruvian  babam,  mixed  with  fragments 
of  pumice,  is  heated  in  a  retort  to  dull  redness;  and  the  oil  which  passes 
over,  together  with  benzoic  acid  and  an  aqueous  liquid,  is  subjeeted  to 
fractional  distillation.  The  part  which  passes  over  under  17^^  and  is 
lighter  than  water,  is  collected,  repeatedly  distilled  with  solutioA  of 
caustic  potash,  allowed  to  stand  several  days  over  pieces  of  caustic 
potash,  and  then  distilled  at  a  temperature  not  exoeediBf  150^  The 
distillate  is  dried  with  chloride  of  calcium,  treated  with  potassium, 
whereby  hydrogen  is  evolved,  and  the  fluid  part  is  decanted  from  the 
resulting  gelatinous  precipitate,  and  distilled  ;  the  boiling  point  gradually 
rises  from  100^  to  140^  at  which  point  all  the  styrol  has  passed  over» 
whilst  metastyrol  remains  behind,  to  the  amount  of  two-thirds  of  the 
liquid  employed.     (Scharling.) 

2.  PrtpatxUion  ofCinnamme.  1  part  of  cinnamic  acid  is  distilled  si 
a  gentle  heat  with  4  parts  of  caustic  baryta.  With  careful  heating  the 
residue  is  but  little  blackened,  and  nothing  is  formed  but  earboaio  asid 
sod  cinnamene.  —  When  1  part  of  cinnamic  acid  is  distilled  OTcr  a  Bsltri 
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charcoal  fire  with  8  pts.  of  dry  caustic  potash,  the  heat  being  gradually 
raised,  first  water  passes  over,  and  then  a  clear  oil,  which  at  last  is 
tinged  brown,  whilst  carbonate  of  potash  and  charcoal  remain  in  the 
retort  The  oil  which  has  passed  over  is  rectified.  (Simon,  Herxog.)  — 
Mitscherlich  (Lehrb.  4  ed,,  1,179)  showed  that  the  oil  thus  obtained, 
which  according  to  Hersog,  boiled  at  89^  could  not  be  ft  pure  product; 
Blyth  and  Hofmann  found .  that  by  submitting  it  to  fractional  distillation, 
bensol  distilled  over  at  100°;  that  which  passed  over  afterwards  could 
not  be  obtained  at  constant  boiling  point,  the  thermometer  gradually 
rising  to  200°.  The  distillate  at  140"*  formed  with  bromine  a  white 
crystalline  mass,  similar  in  its  properties  to  bromide  of  styrol. 

3.  If  the  vapour  of  ciunamic  acid  be  passed  through  a  tube  filled 
with  fragments  of  glass,  at  a  dull  redheat,  a  dark  brown  liquid  is 
obtained,  which  on  rectifying  with  water,  yields  pure  styrol.  (Hempel.) 
—  4.  Cinnamate  of  copper  (obtained  by  precipitating  the  potash  salt  with 
sulphate  of  copper,  washing  the  precipitate  and  drymg  at  100®}  is 
submitted  to  distillation,  and  the  colourless  oil  which  has  passed  over, 
is  freed  from  <undecomposed  cinnamic  acid  with  dilute  potash,  washed 
with  water,  dried  with  chloride  of  calcium,  and  rectified.  (Hempel, 
E.  Kopp.)  —  5.  Vapour  of  oil  of  cinnamon^  or  oil  of  cassia,  is  passed 
through  a  tube  heated  to  bright  redness,  the  receiver  being  cooled  with 
a  freezinc^  mixture.  (Mulder.)— 6 .  Vapour  of  camphor  is  passed  over  iron 
at  a  red  heat,  and  the  resulting;  oil  is  rectified  at  145°.  (F.  d'Arcet.)  — 
7.  On  rectifying  the  oil  obtamed  by  the  dry  distillation  of  dragon's 
blood,  an  oil  is  obtained  at  ISO"",  which  by  repeated  distillation,  at  first 
yields  only  toluol,  then  a  mixture  of  toluol  and  styrol,  and  lastly  pure 
styrol.    (Blyth  &  Hofmann.) 

Properties,  Styrol  is  mobile  and  perfectly  limpid  (Simon,  Blyth  & 
Hofmann);  refiracts  light  like  creosote.  (Simon.)  Index  of  refraction  for 
the  red  ray  =  1-532  (Blyth  &  Hofmann),  1  -505.  (Scharling.)  Like  liquid 
storax,  it  has  an  odour  of  naphthalin  (Simon);  it  has  a  strongly 
permstent  peculiar  aromatic  odour  of  benzol  and  naphthalin,  and  a 
burning  taste.  (Blyth  &  Hofmann.)  Sp.  gr.  =  0-924.  Boils  at  145 -75^ 
Makes  grease-spots  on  paper  which  rapidly  disappear.  (Blyth  &  Hofmann^) 
Boils  below  140^  (Scharling.)  Becomes  somewhat  less  mobile  at  —  20°, 
but  does  not  solidify.  It  is  converted  into  solid  metastyrol  when  heated, 
either  to  its  boiling  point,  or  for  half  an  hour  to  200°,  or  when  kept  at 
100^  for  a  considerable  time  in  a  sealed  glass  tube.  (See  Metastyrol,) 
(Blyth  &  Hofmann,  Hempel.)  —  Cinnamene  is  perfectly  limpid  and 
smells  very  much  like  benzol  (Gerhardt  &  Cahours);  has  an  odour  very 
like  that  of  stjrrol,  but  more  pleasant  (Blyth  &  Hofmann);  it  is  colourless, 
very  mobile,  refracts  light  very  strongly  like  bisulphide  of  carbon;  has  a 
penetrating  aromatic  odour,  and  a  burning,  peppery,  aromatic  taste, 
leaving  a  sweetish  after-taste.  (E.  Kopp.)  Sp.  gr.  2-951  at  0°  [it  should 
be  0-951.  Gm,]  at  15*»  only  =  0*928.  (E.  Kopp.)  Vapour  density  =  3-55. 
(Cahours  &  Gerhardt.)  Boils  at  140°  ^Cahours  &  Gerhardt);  at  144°. 
B.  Kopp.)  When  pure  cinnamene  is  reanced  to  one-fifth  of  its  bulk  by 
'istillation,  the  residue  is  pale  yellow  and  very  thick,  but  never  so  solid 
as  in  the  case  of  stjrrol;  the  residue  on  being  entirely  distilled,  yields 
perfectly  fluid  cinnamene.  (E.  Kopp.^  The  oil  which  Hempel  obtained, 
oy  distilling  cinnamate  of  copper,  or  by  passing  the  vapour  of  cinnamic 
Mid  throu^  a  red-hot  tube,  yielded  metastyrol  when  rectified. 

The  oifobtained  by  passing  the  vapour  of  camphor  over  red-hot  iron, 
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is  of  a  pale  yellovr  eoloar,  lighter  than  w^ter,  aoil  htu  a  peculiar  odoor 
which  is  different  from  that  of  camphor,  if  the  distillation  by  condaeted 
•lowlj.  (F.  d'Arcet  )  The  oil  obtained  by  passing  the  vapour  of  oil  of 
cinnamon  or  of  cassia  thrvingh  a  redrhot  tube,  remains  fluid  at  10%  and 
boils  at  153°.  (Mulder.)  Couerbe*s  Octooarbare  quadrihydrique,  is  a 
pale  yellow  liquid,  of  sp.  gr.  0*838;  it  smells  strongly  of  phosphoretted 
hydrogen,  and  distils  between  135**  and  UO"*.—  Vapour  density  =  3-705. 
It  rapidly  absorbs  oxygen  from  the  air,  and  reddens  on  the  addition  of 
sulphuric  acid. 
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Deeompoiiiitm^.  1.  The  vapour  of  styrol  may  be  passed  through  a 
red-hot  glass  tube  without  decomposing.  A  cotton  wick  steeped  in 
styrol,  bums  with  a  bright  and  very  smoky  flame.  (Blyth  &  Hofmann.) 
It  absorbs  free  oxygen  at  common  temperatures.  (Bonastre,  Blyth  &, 
Hofmann.)  Styrol  absorbs  oxygen  slowly  ^17*2  por  cent,  in  five  months), 
and  forms  a  soft  amorphous  mass,  which  yields  but  little  pure  acid  when 
treated  with  ammonia;  the  soda-salt  of  this  acid  iu  alcoholic  solution, 
gives  an  abundant  precipitate  with  nitrate  of  silver,  which  sooa  blacken?, 
and  corresponds  to  the  formula  C^'H^AgO^;  the  portion  insoluble  in 
ammonia  contains  metastyrol  and  a  soft  resin  of  an  agreeable  odour, 
soluble  iu  ether.  The  styrol  obtained  from  the  resin  of  Peruvian  balsam, 
absorbs  less  oxygen  (scarcely  4  per  cent),  and  becomes  gradually  filled 
with  long  crystaliine  needles,  which  dissolve  with  the  gentlest  heat,  and 
form  with  ammonia,  a  yellow  oily  liquid,  which  is  readily  soluble  in 
alcohol,  and  on  evaporating,  yields  a  crystalline  salt  mixed  with  lesin, 
which  on  being  recrystallisod  from  water,  gives  a  small  precipitate  with 
nitrate  of  silver,  moderately  soluble  in  water.  This  precipitate  blackens 
in  the  dark,  and  contains  53*8  per  cent.  AgO,  so  that  it  cannot  oontain 
benzoic  acid;  no  metastyrol  is  formed.  (Scharling.)  —  2.  Stvrol  is 
resinised  by  distillation  with  nitric  acid,  benzoic  and  hydrocyanic  acids 
boing  formed,  as  well  as  nitrostyrol  and  a  resin.  (Simon.)  Common 
nitric  acid  acts  very  slowly  on  styrol  when  merely  warmed  with  it; 
ou  boiling,  the  styrol  becomes  yellow,  and  distils  over  with  the  aeid 
but  slightly  altered,  and  only  after  being  redistilled  five  or  six  timeSi 
bucomes  luoro  viscid,  at  last  sinks  to  the  bottom,  and  solidiflM  into  a 
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browD  reein  on  cooling.  The  oily  drops  which  pass  oyer  with  the  water, 
no  longer  smell  of  stjrol,  but  pecnliarlj  sharp^  like  cinnamon^  and  excite 
tears ;  they  are  a  solution  of  nitrostjrol  in  other  oils,  probably  styrol 
and  oil  of  bitter  almonds^  and  solidify  at  20°  into  a  crystalline  mass, 
which  leaves  crystals  of  nitrostyrol  on  beiug  pressed.  The  aqueous  acid 
liquid  deposits  on  coolings  crystals  of  benzoic  and  nitrobenzolc  acids;  the 
resinous  residue,  after  being  repeatedly  washed  with  water,  dissolves  for 
the  most  part  in  boiliug  water,  whilst  nitrostyrol  evaporates  with  the 
steam;  when  no  more  nitrostyrol  passes  over,  the  solution  solidifies  on 
cooling  into  a  crystalline  mass,  consisting  of  benzoic  and  nitrobenzoio 
acids,  the  relative  quantities  of  which  depend  upon  the  strength  of  tho 
nitric  acid;  undiluted  commercial  nitric  acid  yields  principally  nitro- 
benzoio acid,  while  the  diluted  acid  yields  chiefly  benzoic  acid,  which  on 
boiling,  partly  evaporates  with  the  nitrostyrol.  The  formation  of 
benzoic  acid  is  probably  preceded  by  that  of  oil  of  bitter  almonds,  at 
least  the  distillate  at  a  certain  period  smells  decidedly  of  that  substance; 
pmssic  acid  does  not  appear  to  be  present.  Styrol  dissolves  in  fuming  nitric 
acid  with  great  evolution  of  heat,  and  forms  a  deep  red  solution;  red  vapours 
are,  however,  evolved,  even  when  the  styrol  is  gradually  added  and  the 
liquid  artificially  cooled.  Water  precipitates  from  the  solution  a  soft 
yellow  resin,  of  the  odour  of  nitrostyrol,  which,  after  washing  with 
water,  yields  by  distillation  with  water,  rather  more  nitrostyrol  than 
is  obtained  by  the  use  of  a  weaker  acid.     (Blyth  &,  Hofroann.) 

Cinnamene  is  converted  by  nitric  acid  into  a  crystalline  mass,  which 
appears  to  be  benzoic  acid.  (Oerhardt  &  Cahours.)  When  gradually 
dropped  into  fuming  nitric  acid,  it  dissolves  with  considerable  evolution 
of  heat  and  red  vapours ;  water  precipitates  from  the  solution  a  resin, 
which  yields  nitrostyrol  when  distilled  with  water.  On  boiling  with  an 
excess  of  concentrated  nitric  acid,  the  solution  becomes  filled,  when  cool, 
with  needles  of  nitrobenzoio  acid.  (E.  Kopp.)  —  8.  When  nitrous 
acid  is  passed  through  heated  styrol,  a  violent  reaction  takes  place  and 
vapours  are  evolved  which  possess  the  irritating  odour  of  nitrostyrol,  and 
an  inodorous  crystalline  substance  is  formed,  almost  insoluble  in  water, 
alcohol  and  ether;  this  substance  has  not  been  more  closely  investi- 
gated. (Blyth  &  Hofmann.)  —  4.  When  styrol  is  distilled  with  sulphuric 
acid,  bichromate  of  potash  and  water,  much  unaltered  styrol  passes  over 
with  the  vapour  of  water:  it  is  only  when  the  residue  becomes  thicker 
that  an  action  takes  place;  and  on  continuing  the  distillation,  crystals  of 
benzoic  acid  begin  to  float  on  the  distillate.  (Blyth  &  Hofmann.)  Cinna- 
mene mixed  with  concentrated  chromic  acid,  solidifies  almost  imme* 
diately  into  a  blackish  brown  mass. — On  boiling  this  mass  with  water,  tho 
chromic  acid  is  reduced  and  white  sublimed  crystals  of  benzoic  acid  are 
formed.    (E.  Kopp.) 

5.  Styrol  absorbs  chlorine  with  avidity.  If  the  gas  is  slowly  passed 
through,  and  the  styrol  kept  cool  and  protected  from  sunlight,  no  hydro • 
chloric  acid  is  evolved  and  the  oil  is  completely  converted  into  thick  ehUmde 
of  styrol;  if  more  chlorine  is  passed  through  the  liquid,  an  evolution  of 
hydrochloric  acid  commences,  because  the  hydrogen  in  the  styrol  then 
begins  to  be  replaced  by  chlorine.  When  chlorine  is  passed  through 
styrol  exposed  to  sunshme,  a  large  Quantity  of  hydrochloric  acid  is 
evolved,  and  the  oil,  after  several  days,  becomes  converted  into  a  viscid 
liquid  which  evolves  still  more  hydrochloric  acid  if  the  action  of  chlorine 
be  continued.  (Blyth  &  Hofmann.)  —  6.  With  excess  of  bromine,  styrol 
becomes  heated  almost  to  boiling,  evolves  hydrobromic  acid,  and  is  con- 
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rerted  into  solid  bromide  ofstyivl.  If  bromine  bo  very  slowlj  added  to 
Btyrol,  the  whole  beinp^  kept  cool,  no  hydrobromic  acid  is  evolved. 
(Blyth  &  Hofmann.)  Cinnamene  forms,  with  excess  of  bromine,  a  solid 
crystalline  mass  of  bromide  of  styrol.  On  adding  the  bromine  gradually, 
no  hydrobromic  acid  is  evolved.  (Gerhardt  &  Uahours,  E.  Kopp,  Blyth, 
and  Hofmann.)  —  7.  With  hydrochloric  acid  and  chlorate  of  potash 
styrol  behaves  in  the  same  manner  as  with  chlorine.  (Blyth  &  Hof- 
mann.) With  fuming  sulphuric  acid  styrol  becomes  viscid  and  dark, 
coloured  ;  water  precipitates  a  brownish  resin  from  the  solution,  and  the 
acid  filtrate  forms,  with  carbonate  of  baryta,  a  soluble  salt,  which  cannot 
be  obtained  crystallized,  and  probably  contains  an  acid  analogous  to 
benzosulphuric  acid.  (Bl3rth  8z  Hofmann.)  Fuming  sulphuric  acid 
seems  to  form  a  conjugated  acid  with  cinnamene.   (Gerhardt  «  Cahonrs.) 

Comhinations.  Styrol  is  very  slightly  soluble  in  water,  but  imparts 
to  it  its  smell  and  taste  ;  the  undissolved  styrol  at  the  same  time  takes 
up  a  very  small  quantity  of  water.  (Blyth  &  Hofmann.)  —  Cinnamene 
is  not  soluble  in  water. 

Styrol^  heat«d  with  phosphorus  or  sulphur,  dissolves  a  considerable 
quantity,  which  crystallises  out  on  cooling.  It  dissolves  in  bisulphide  of 
carbon.  (Blyth  &  Hofmann.)  —  Cinnamene  is  soluble  in  bisulphide  of 
carbon. 

Styrol  is  misciblo  in  all  proportions  with  absolute  alcohol,  and  dis- 
solves less  in  aqueous  alcohol  the  more  water  the  latter  contains  ;  it 
mixes  with  ether  in  all  proportions,  and  is  soluble  in  wood-spirit,  acetone, 
and  in  oils,  both  fat  and  volatile.  (Blyth  &  Hofmann.)  —  Cinnamene 
dissolves  in  alcohol,  ether,  and  in  volatile  oils. 

Caoutchouc  swells  up  in  heated  styrol,  but  dissolves  only  to  a  slight 
extent.     (Blyth  &  Hofmann.) 


Metostyrol.   cm\ 

Olbnard  k  BovDAVLT  (1844).     Campt.  rend,  19,  5u9;  y,  J,  Pharm.  0, 

257;  J.  pr,  Chem,  33,  466. 
B.  Simon.    Ann,  Pharm,  31,  266;  Pharm.  Centr.  1839,  858. 
Blttu  &  Hofmann.     Ann,  Pharm.  53,  811;  Pharm,  Oentr,  1845,  423. 
Hbmpel.    Ann.  Pharn,  59,  316;  Pharm,  Centr.  1847, 101. 

Draeonyl,  Oxide  qf  Styrol, 

F&rmati<m  and  Preparation.  I.  When  the  oil  obtained  by  the  dry 
distillation  of  dragon's  blood  is  distilled  with  water  in  order  to  purify  it, 
and  then  rectified,  there  remains  in  the  retort  a  mixture  of  metaatyrol 
with  a  oertain  quantity  of  toluol,  from  which  the  toluol  is  remoyed  by 
alcohol,  the  metastyrol  being  left  behind  as  a  colourless,  soft,  resinous 
mass.  After  being  repeatedly  washed  with  alcohol  and  dried  with  fre- 
quent i^tirring  at  150'',  it  becomes  perfectly  solid.     (Glenard  A  Bondanlt.) 

2.  When  anhydrous  styrol  is  neated  in  a  retort  fitted  with  a  ther- 
mometer, copious  vapours  are  evolved  between  from  lOO'^  to  120**;  at 
145^  the  mass  begins  to  boil  and  a  considerable  qaantity  of  styrol  passes 
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over,  the  thermometer  remaining  stattonary;  bat  it  suddenly  begins  to 
riee,  and  so  rapidly  that  it  must  be  quickly  removed  from  the  retort. 
The  liquid  has  then  become  thickisfa,  and  scarcely  anything  more  distils 
oyer;  on  cooling,  the  mass  solidifies  into  a  transparent  glass,  which  is 
metastyrol,  amounting  to  more  than  one -third  of  the  styrol  employed. 
Simon  regarded  it  asresinized  styrol,  and  culled  it  Oxide  qf  Sfyiol.  —  Styrol  inclosed 
in  sealed  glass  bulbs,  placed  in  boiling  water,  becomes  thick  in  two  days, 
and  is  completely  solid  on  the  third;  in  a  strong  glass  tube,  at  200°,  the 
change  takes  place  in  half  an  hour.  —  Styrol  exposed  in  glass  bulbs  to 
the  hot  summer's  sun,  requires  three  weeks  for  its  conversion;  perhaps 
the  light  also  acts  in  this  case,  since  styrol,  preserved  in  the  dark, 
remained  fluid  for  five  years. —  In  order  to  purify  metastyrol  from  styrol 
for  analysis,  it  is  boiled  with  ether  till  it  swells  into  a  jelly;  the  ether 
which  has  dissolved  the  accompanying  styrol  is  poured  ofl^,  and  the 
residue  dried  in  a  water-bath.  All  the  ether  then  evaporates  and  the 
metastyrol  remaios  as  a  white,  inodorous,  tasteless,  and  easily  friable 
sponge;  it  is  finely  pulverised,  boiled  with  alcohol,  and  dried. 

8,  On  rectifying  the  oil  obtained  by  the  dry  distillation  of  cinna* 
mate  of  copper,  a  oeitain  quantity  of  metastyrol  remains  in  the  retort. 
(Hempel.) 

Properties,  Metastyrol  is  perfectly  limpid,  and  refracts  light  as 
strongly  as  styrol.  (According  to  Scharling,  the  index  of  refraction  of 
thick,  turpentine-like  metastyrol,  for  the  red  ray,  is  only  1-459.  Ann. 
JPhatni,  97,  187.)  At  the  ordinary  temperature,  it  is  solid,  and  may  be 
cut  with  a  knife;  when  heated,  it  becomes  soft  and  thready,  like  melted 
glass,  and  is  quite  destitute  of  taste  and  odour.  (Blyth  8c  Hofmann.) 
8p;  gr.  =  1*054  at  13^  (Scharling.)  On  continued  heating  it  becomes 
again  fluid,  and  distils,  all  bat  a  trace,  as  pure  styrol.  (Blyth  &  Hof- 
mann.) Qlenard  A  Boudault,  who  had  not  remnrked  this  property,  assert 
that  draconyl  is  not  volatile  of  itself,  but  that  it  may  be  distilled  together 
with  another  hydrocarbon. 

GlcnarJ  &       Blyth  &      ii^^^^i         cL.k«Ji«* 
Bondaalt.     Hofmann.      ««»?«»•        Bchariliif. 

16  C  .,..    9«    ....     92-81     92-32    ....     9205     ....     92-10     ....     91-93 

8H....      8    ....      7-69    7-81     ....      8-00    ....      7-98    ....      8-07 

CWH»....  104    ....100-00    10013    .„.  10005     ....10008    ....10000 

Metastyrol  is  isomeric  or  polymeric  with  styrol. 

It  bums  with  a  6nM>ky  flame.    (Glenard  A  Boudault.) 

DecomponUont,  1.  Metastyrol  is  not  attacked  by  common  nitric 
and,  but  is  dissolyed  by  faming  nitric  acid,  with  evolntion  of  red  vapours; 
water  precipitates  nitrometastyrol  from  the  solution.  (Glenafd  &  Boa« 
danlt,  Blytk  &  Hofmann.)  ft  the  boiling  be  continued  too  long,  water 
likewise  precipitates  a  substance  richer  in  carbon  and  poorer  in  nitro- 
gen. (Blyth  &  Hofmann.)  —  2.  Strong  sulphuric  acid  is  without  action 
in  the  cold,  but  on  heating,  sulphurous  acid  is  evolved  and  the  metastyrol 
becomes  charred.    (Glenard  &  Boudault,  Blyth  &  Hofmanu.) 

Combinations,  Metastyrol  does  not  dissolve  in  water  or  alcohol, 
either  hot  or  cold     (Glenard  &  Bondanlt,  Blyib  &  Hofmann.)    In  boiling 
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etLer,  it  swella  bp  to  six  or  eight  tiines  its  volttnie,  wliilbt  a  smsll  tjuan- 
tity  dissolve?  atid  i»  cleposited  un  cvaponiliou  as  a  ih'm  tron5i»arent  film. 
Oil  of  turpentine  also  dissoWes  iracea  of  it  (Blyth  S:  Hi>fnnann.)  It 
dissolvea  with  llio  aid  of  heat  in  volatile  and  fu'tty  oils,  but  eeparatca 
out  on  cooling.     (Blyt    &  Hofmann.) 


Toluylic  Acid. 
C**HH)*  =  C"H/0*. 

^OAD.     (18470     PM,  Mag,  J,  52,  19;  Ann.  Phrmn,  63;  288;  Mem,^ 
Chetn.  ^V.  3,  425;  J,  pr,  Chem,  44,  145 j  Phat^.  Centn  1848,  178. 
K.  KuAUT.  Inatiff*  disiert,  on  Cuminol  and  C^mette,     Gbtt  1854,  p.  20. 

Formation.     By  the  action  of  dilate  nitric  acid  on  cymene* 

Prfpamtlon,  1  pt.  of  cymene  Is  Jistillcd  m  a  spacions  retort  wIlli 
4  pta.  of  a  mixture  of  common  nitric  acid  with  6  times  its  volume  of 
water,  the  distillate  being  repeatedly  poured  back  into  tlie  retort ►  The 
reaction  takes  place  quietly,  the  oil  Jirst  becoming  blue,  then  dark  yellow, 
then  viscid,  aud  finally  Binking  to  the  bnttonu  Tbe  operation  is  finished 
when  the  dropa  of  oil  which  at  first  float  upon  the  distillate  are  re[diiccd 
by  white  crv^tiils,  and  the  retort  on  cooling  becomes  filled  with  white 
crystals.  {\oad.)  If  this  method  is  exactly  followed,  which  requires 
continuous  boiling  for  a  week,  and  the  toluylic  acid,  as  it  is  formed,  ia 
removed  so  as  to  prevent  any  further  action  of  the  nitric  acid,  the  acid 
obtained  is  perfectly  pure.  (KrauLj  —  The  toluylic  acid  h  the  purer  tho 
weaker  the  uitric  acidj  and  the  more  slowly  tho  distillation  is  conducted j 
stronger  acid  acts  violently,  and  forms  nitrotoluylic  acid,  which  is  diffi- 
cult to  separate.  In  order  to  effect  tho  separation,  the  mixture  h  first 
freed  from  nitric  acid  and  a  yellow  resin  by  boiling  with  milk  of  lime  ; 
the  filtered  solution  of  the  lime- salt  is  then  precipitated  by  hydrochloric 
or  nitric  acid;  the  precipitated  acids  are  dissolved  id  baryta  water,  and 
erapomted  on  u  water-bath;  the  residue  is  treated  with  water;  ih©  eolU' 
tion  filtered  from  the  nitrotoluylate  of  baryta,  which  is  difficultly  soluble, 
is  next  evaiK)ratcd,  again  treated  with  cold  water,  and  filtered;  and  this 
treatment  is  repeated  till  no  more  nitrotoluylate  of  baryta  separates  out. 
The  liquid  is  then  precipitated  by  an  acidj  and  the  2>roduct  is  rceiystallised. 

Pt'operftfM.  TolnyUc  acid  is  precipitated  from  its  sal ta  by  nitrSc  or 
hydrochloric  acid,  as  a  white  curdy  mass  consisting  of  micros^pio 
needles;  it  crystallines  from  hot  water  in  nee<lles.  Melts  when  heated 
and  sublimes  without  decomposition  in  Want  if  nl  needles*  When  per* 
fectly  pure  il  ts  lo odorous  and  tasteless,  but  when  slightly  impure  it  has 
a  pecuijar  repulf  lire  odour,  slightly  resembling  that  of  bitter  almonds. 
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DeeomposUions.  Tolnylio  acid  splits  up  into  carbonic  acid  and  to!  no 
when  heated  with  barjta  or  lime: 

C  «H«0«  «  C»H8  +  2COa. 

2.  When  boiled  with  strong  nitric  acid,  it  forms  nitrotolujlic  acid. 
(Noad.^  In  the  animal  organism^  it  is  conrerted  into  a  crystalline,  indif- 
ferent body,  which  may  be  separated  from  the  urine  by  ether.  (Hof* 
niann,  Ann,  Fharm,  74,  342.)  After  taking  tolnylic  acid,  ether  sepa- 
rates from  the  urine  a  crystallisable  sabstance  which  is  precipitated  in 
the  amorphous  state  from  its  aromoniacai  solution  by  acids,  and  forms  a 
silver-salt  which  readily  blackens.    (Kraut.) 

Combinations,  Toluylio  acid  dissolves  largely  in  boiling  water,  and 
crystallises  out  on  cooling. 

The  salts  of  toluylio  acid  (CH^MO^)  are  obtained  by  direct  combina- 
tion or  by  double  decomposition. 

Tdvylate  of  Ammonia  forms  small  prisms. 

Toluylaie  of  Fotash  is  obtained  by  exactly  neutralising  the  acid  with 
potash;  it  forms  long  shining  needles. 

Toluylaie  of  Baryta,  prepared  like  the  preceding,  forms  confused 
crystals. 

Noad. 

C»«H'0>     1280  ....    62-5« 

BaO  76-6   ....     3744     37*37 

C"H'BaO< 204-6   ....  10000 

Toluylaie  of  Lime  crystallises  from  its  concentrated  aqueous  solution 
in  long  shining  needles, 

Toluylaie  of  Copper.  —  The  pota^h-ealt  forms  with  sulphate  of  copper 
a  bright  blue  precipitate,  which  is  sparingly  soluble  in  water,  and 
dissolves  with  dark  blue  colour  in  ammonia. 

Noad. 

CMH70«    128-0  .«•    76-28 

CaO  39-8   ....    23-72     24-28 

C"H'CiiO*    167-8  ....  lOO'OO 

Toluylaie  of  Silver.  —  On  precipitating  neutral  toluylateof  ammonia 
with  nitrate  of  silver,  a  curdy  precipitate  is  formed,  which  is  washed  with 
cold  water.     It  crystallises  n-om  hot  water  in  small  needles. 


H  c      

96 

....    39-55    

Noad. 
39-20 

7  H      ....... 

7 

9*Rfl 

3-03 

Ag    

4  O      

108    . 

32    . 

...     44*44     

44-44 

....     13*13     

13-33 

CWH7AgO*  243    ....  100-00    10000 
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Tolnylate  of  Efhyl. 
G»H"0*  =  eH»0,C"lPO». 

5oAD.     Ann.  Pharm.  63,  295;  Pkarm,  CttUr.  1848,  179. 

Hjnlroebloric  add  gas  is  passed  ioto  a  solatioa  of  telajlie  acid  ia 
afcsolote  aleohol  antil  it  is  satmted;  abooi  Iwo-lkiida  art  Uwa  diililM 
off,  and  the  residue  is  mixed  with  water,  which  sepaimtes  oat  a  heayj 
Uaek  oil.  Thb  is  parified  from  free  add  hj  d^|»eslmi  m  aaunaiay 
washed  wiih  water,  dried  with  chloride  of  caldBB^  aad  rertiiaJ, 

Coloarless  iiqstd,  which  boils  at  228^,  has  a  plaasaat  wimi  like 
daoamic  and  benzoic  ethers,  and  a  sweetish  taste. 

NodL 

20  C 120    _     73-17    72"9t 

12  H IS    ...       7-31    711 

4  O 32     ....     19-51     _ -     If-M 

C»HWO«   164     _  100-00    


Fhthalic  Add. 
C^HW  =  C»«HH)',0*. 

Laurent.  Ann,  Chim.  Fhyi.  61, 113;  J.  pr.  Ckem.  8, 13;  AntL  Fkarm. 

19,38;  Pkarm.  Centr.  1836,  442;  Rev.  9cient.  6,  76;  9,  81;  Amn. 

Pkarm.  41,  107. 
MARtoif  AC.    BibL  univ.  36,  370;  Ann.  Pkarm.  42,  216;  PkmrwL  Cndr. 

1842,  575. 
ScBCifcic.     Ann.  Pkarm.  66,  197;   Pkil.  Mag.  J.  32,  138;  85,  212; 

Pkarm.  Centr.  1848,  627. 
WoLFP  k  Strecker.  Ann.  Pkarm.  75,  12,  25;  Pkarw^  Omtr.  1850, 596. 

Alizaric  Aeid — Xapktkalie  AcitU  —  Obtained  bj  Laarent,  in  1836, 
by  treating  the  bihjrdrochlorate  of  bichloronapthalin  with  nitric  add;juid 

iiised  f      ^    •      •     ' 


bj  Gerhardt  {C<mpt.  Ckim.   1849,  222),  and  hj  WeUT  A 
Stieekor,  as  identaeal  with  Schanck's  alisario  acid. 

Formaium.    Phthalic  acid  is  formed,  together  with  oxalic  acid,  by 
continued  heating  of  naphthalin  with  nitnc  acid; 

C*H'  +  160  -  CWHHy  +  C*H*0». 

2.  Also  br  the  action  of  nitric  acid  on  bihjdrochlorate  of  bichloronaph* 
thalin  (C'H'Cl*)  or  bihjdrocUorate  of  teichlorouaphthalia  (C-H'CT)-- 
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3.  Likewise,  bj  the  oxidation  of  alisarin  and  purpurin  with  dilate  nitrio 
acid  or  a  ferric  salt.    (Schunck,  Wolff  &  Streeker.) 

C»H«0«  +  2H0  +  80  -  CWH«0'  +  C<HH)»4 

PreparatUm,  1.  The  liquid  obtained  by  prolonged  boiling  of  naph- 
thalin  with  nitric  acid  is  treated  with  water,  after  the  nitro-componnds 
have  separated  from  it,  in  order  to  precipitate  the  remainder  of  those 
compounds;  and  on  evaporating  the  aqueous  liquid  to  a  syrup,  treating 
the  residue  with  water,  filtering  and  again  evaporating,  crystals  of  nitro- 
phthalic  acid  are  obtained.  The  mother-liquor,  neutralised  with  am- 
monia, solidifies  into  a  crystalline  mass,  the  hot  aqueous  solution  of  which 
defiosits  small  uncr^tallised  plates  of  nitrophthalate  of  ammonia.  The 
mother-liquor  of  this  salt  yields,  by  evaporation,  brown  grains  of  phtha- 
late  of  ammonia,  which  are  picked  out,  dissolved  in  boiling  water  aiid 
treated  with  a  few  drops  of  ammonia.  The  solution  jrields  six-sided  tablets 
of  the  salt.  (Laurent.) — 2.  1  pt.  of  bihydrochlorate  of  bichloronaph tha- 
lin is  boiled  in  a  retort  with  from  4  to  5  pts.  of  Common  nitric  acid  (if 
15  to  20  gramines  are  employed,  it  is  necessary  to  heat  it  for  at  least  a 
9 whole  day);  the  liqaid  is  evaporated  to  drrness;  the  yellow  crjrstaliine 
residue  treated  with  water;  tlra  whole  boiled  till  the  greater  pari  is  dis- 
solved; and  the  solution  filtered  is  boiled  from  the  brown  residue  and 
allowed  to  cooL  —  The  acid  then  crystalKses  out  in  reddish-yellow  pearly 
plates,  and  the  mother-liquor  yields  an  additional  quantity  after  evapora- 
tion; the  acid  is  obtained  colourless  hj  recrystallisation  or  by  subliming 
and  dissolving  the  anhydride  in  boiling  water.  (Laurent,  Marignae.) — 
The  naphthalic  acid  described  by  Marig^nac  (Ann,  Pharm.  38, 14)  appears  to  be  phthalic 
add  oontainiBf  mtix>phtfaalic  add.  —  3.  Alizarin  (fforancin)  is  heated  with 
nitric  acid  of  sp.  gr.  1-20  till  no  more  nitrous  fumes  are  erolved,  the  dark 
brown  alicarin  turning  yellow.  The  reddish  yellow  solution^  on  being 
evaporated  till  it  crystallises,  yields  a  yellow  mass  of  crystals  consisting  of 
oxalic  and  phthalic  acids;  this  is  washed  with  cold  water  and  dissolved  in 
boiling  water;  the  solution  is  neutralised  with  lime;  and  the  filtrate  treated 
with  hydrochloric  acid  and  evaporated  till  it  crystallises.  The  yeUow 
residue,  afler  being  ^ed  from  chloride  of  calcium  with  cold  water,  is 
dissolved  in  hot  water,  and  the  solution  is  decolorised  with  animal  char- 
coal, and  eraporated  till  it  crystallises.  If  the  acid  is  not  completely  de- 
colorised by  the  animal  charcoal,  chlorine  must  be  passed  through  the  boil- 
ing solution.  (Schunck.)  Wolff  <&  Strecker  obtained  considerable  quanti- 
ties of  the  acid  by  heating  impure  alizarin  and  crude  madder  with  nitric  acid; 
see  alM>  Qerhardt.  (Ctmpt.  Ckim,  1849,  220.)  —  Purpurin  is  dissolved  in 
excess  of  nitric  acia,  the  solution  evaporated,  and  the  yellowish  crystal- 
line  platee  washed  with  cold  water.     (Wolff  &  Strecker.) 

Properties,  Phthalic  acid  forms  white  plates  of  a  pearly  lustre. 
(Marignac.)  —  Colourless,  transparent,  rhombic  tablets.  (Schunck.)  Melts 
when  neated,  reddens  litmus,  and  tastes  acid.    (Schunck.) 


16  C    

6  H    

96    .. 

6    .. 

,.    57-84     ... 
..      3-61     ... 
..    S8-55    ... 

Ltnrent. 

58-35     . 

3-11     . 

38-64     . 

MarigMe. 
...    57-66    ... 
...      3-67    ... 
...    38-67    ... 

Sdranek. 
.    57-46 
3-91 

8  0   

64    .. 

.    38-63 

C«H"0»  166    ....  10000    10000    ....  lOO'OO    ....  100-00 

The  acid  analysed  b  j  Laurent  and  by  Marignac,  was  prepared  according  to  No.  2, 
that  by  Schunck,  acoording  to  No.  3. 


10  PRIMARY  NUCLEUS  C»«H»: 


Toluylate  of  Ethyl. 
C»H»0»  =  C*HK),C"H»0». 

NoAD.     Ann.  Phaim.  63,  295;  Pharm.  Centr.  1848,  170. 

Hydrochloric  acid  gas  is  passed  into  a  solution  of  tolaylio  acid  in 
absolute  alcohol  until  it  is  saturated;  about  two-thirds  are  then  distilled 
off,  and  the  residue  is  mixed  with  water,  which  separates  out  a  heary 
black  oil.  This  is  purified  from  free  acid  by  digestion  in  MBmonia, 
washed  with  water,  dried  with  chloride  of  calcium,  and  rectified. 

Colourless  liqoid,  which  boils  At  228^,  has  a  pleasant  odonr  like 
cinnamic  and  benzoic  ethers,  and  a  sweetish  taste. 


Noaa. 

20  C  

120    ....     73-17    

...     72-90 

12  H 

12    ....      7'Sa    

7'%2 

4  O  

32     ....     19-61     

...     19-68 

C»H»0< 

164     ....  100-00     

Oxygen-nticleui  C"H»«0». 

FhthaUc  Acid. 

C"H«0»  =  C»«H«0«,0*. 

...  100-00 

Laurent.  Ann.   Ckim.  Fhys.  61, 113;  J.  pr.  Chem.  8,  13;  Ann.  Pkarm, 

19,38;  Pharm.  Centr.  1836,  442;  Rev.  Bcient.  6,  76;  0,  31;  Ann. 

Pharm.  41,  107. 
Marionac.    Bihl.  univ,  36,  370;  Ann.  Pharm.  42,  215;  Pharm.  CaUr. 

1842,  575. 
ScHUNCK.      Ann.  Pha/nn.  66,  197;   PhU.  Mag.  J.  32,  138;  35,  212; 

Pharm.  Centr.  1848,  627. 
Wolff  &  Strecker.  Ann.  Pharm.  75,  12,  25;  Pharm.  Centr.  1850,  596. 

Alizaric  Acid  —  Naphthalie  Acid.  —  Obtained  by  Lanrent,  in  1836, 
by  treating  the  bihydrochlorate  of  bichloronapthalin  with  nitric  acid;  and 
recognised  by  Oerhardt  {Compt.  Chim.  1849,  228),  and  by  WoUT  & 
StMcker,  as  identical  with  Schunck^s  alitaric  acid. 

Formation.  Phthalic  acid  is  formed,  together  with  oxalic  acid,  by 
continued  heating  of  naphthalin  with  nitric  acid; 

C»H»  +  160  -  C»«HH)»  +  C<IPO». 

2.  Also  by  the  action  of  nitric  acid  on  bihydrochlorate  of  bichloronaph- 
thalin  (CT^HK]!!*)  or  bihydrochlorate  of  tmblorouaphthalin  (C»H'Cl»).— 


PRTHALIC  ACtD*  11 

3.  Likewise,  by  the  oxidation  of  aliiarin  and  purpurin  with  dilute  nitric 
acid  or  a  ferric  salt.    (Schunck|  Wolff  &  Streeker.) 

C»H«0«  +  2H0  +  80  «  C"H<'0'  +  C^WO^i 

Preparation,  1.  The  liquid  obtained  by  prolonged  boiling  of  naph- 
thalin  with  nitric  acid  is  treated  with  water,  after  the  nitro-compounds 
Lave  separated  from  it,  in  order  to  precipitate  the  remainder  ot  those 
compounds;  and  on  evaporating  the  aqueous  liquid  to  a  syrup,  treating 
the  residue  with  water,  filtering  and  again  evaporating,  crystals  of  nitro- 
phthalic  acid  are  obtained.  The  mother-liquor,  neutralised  with  am- 
monia, solidifies  into  a  crystalline  mass,  the  hot  aqueous  solution  of  which 
deposits  small  uncr^stallised  plates  of  nitro^hthalate  of  ammonia.  The 
mother-liquor  of  this  salt  yields,  by  evaporation,  brown  grains  of  phtha- 
late  of  ammonia,  which  are  picked  out,  dissolved  in  boiling  water  atid 
treated  with  a  few  drops  of  ammonia.  The  solution  yields  six-sided  tablets 
of  the  salt.  (Laurent.) — 2.  I  pt.  of  bihydrochlorate  of  bichloronaphtha- 
lin  is  boiled  in  a  retort  with  from  4  to  5  pts.  of  Common  nitric  acid  (if 
15  to  20  grammes  are  employed,  it  is  necessary  to  heat  it  for  at  least  a 
« whole  day);  the  liquid  is  evaporated  to  dryness;  the  yellow  cr3rBtalline 
residue  treated  with  water;  the  whole  boiled  till  the  greater  part  is  dis- 
solved; and  the  solution  filtered  is  boiled  from  the  brown  residue  and 
allowed  to  cooL  —  The  acid  then  crystallises  out  in  reddish-yellow  peariy 
plates,  and  the  mother-liquor  yields  an  additional  quantity  after  evapora- 
tion; the  acid  is  obtained  colourless  b^  recrystallisation  or  by  subliming 
and  dissolving  the  anhydride  in  boiling  water.  (Laurent,  Marignac.) — 
The  naphthalic  acid  described  by  Marignac  {Ann.  Pharm.  38, 14)  appears  to  be  phthalic 
add  eontaining  iiitit>phthalic  add.  —  3.  Alizarin  {parancin)  is  heated  with 
nitric  acid  of  sp.  gr.  1-20  till  no  more  nitrous  fumes  are  evolved,  the  dark 
brown  alisarin  turning  yellow.  The  reddish  yellow  solution^  on  being 
evaporated  till  it  crystallises,  yields  a  yellow  mass  of  crystals  consisting  of 
oxalic  and  phthalic  aeids;  this  is  washed  with  cold  water  and  dissolved  iti 
boiliuff  water;  the  solution  is  neutralised  with  lime;  and  the  filtrate  treated 
with  hydrochlotio  acid  ond  evaporated  till  it  crystallises.  The  yellow 
residue,  after  being  freed  from  chloride  of  calcium  with  cold  water,  is 
dissolved  in  hot  water,  and  the  solution  is  decolorised  with  animal  char- 
coal, and  evaporated  till  it  crystallises.  If  the  acid  is  not  completely  de- 
colorised by  the  animal  charcoal,  chlorine  must  be  passed  through  the  boil- 
ing solution.  (Schunck.)  Wolff  &  Streeker  obtained  considerable  quanti- 
ties of  the  acid  by  heating  impure  alizarin  and  crude  madder  with  nitric  acid; 
•ee  also  Qerhardt.  ICompt,  Chim,  1849,  220.)  —  Purnurin  is  dissolved  in 
excess  of  nitric  acia,  the  solution  evaporated,  and  the  yellowish  crystal- 
line plates  washed  with  cold  water.     (Wolff  &  8trecker.) 

Prapfrties.  Phthalic  acid  forms  white  plates  of  a  pearly  lustre. 
(Marignac.)  —  Colourless^  transparent,  rhombic  tablets.  (Schunck.)  Melts 
wheti  heated,  reddens  litmus,  and  tastes  acid.     (Schunck.) 


16  C    ....... 

6  H    

96    .. 

6    .. 

,.    57-84     ... 
..       3-61     ... 
..     S8-55     ... 

Laurent. 

58-35     . 

3*11     . 

38-54     . 

Marigme. 
...    57-66    ... 
...      3*67     ... 
...    38*67    ;. 

Scbanclr. 
..    57*46 
3-91 

8  0   

64     .. 

..    88*68 

C«H«0>  166    ....  10000    100*00    ....  100*00    ....  10000 

The  add  analysed  by  Lanrent  and  by  Marig^nac,  was  prepared  according  to  No.  2, 
that  by  Schunck,  according  to  No.  3. 


12  FRIMART  XCCLEIS  C»«H»: 

DtampotititmB.  1.  Phthmlie  aeid  Tol»Uluee  eompletelj  wheo  hemtedi 
and  is  resolred  into  water  and  anhydrona  phthalic  aeid^  the  latter  oon- 
deDbing  in  oily  drops  which  solidify  into  a  radiated  crystalline  mass  on 
cooling.  It  bams  on  platinum  foil  with  a  smoky  flione.  (Schnnck.) 
—  2.  It  is  not  decomposed  by  chlorine,  hydrochloric  acid,  or  nitric  acid.— 
3.  On  heating  the  acid  with  salphnric  acid,  it  erolves  rapoars  without 
blackening;  these  vapours  on  condensing  form  white  needles  of  the 
anhydride.  (Schnnck.)  —  4.  Heated  with  excess  of  canstic  potash^  it  u 
decomposed  into  beniol  and  carbonic  acid  : 

C^rnW  -  C«H«  +  4CO». 

(Marignac,  Schnnck.)  —  5.  On  boiling  phthalic  acid  with  hydrochloric 
acid  and  alcohol,  a  heavy  oil  is  ultimately  formed  (phthalate  of  ethyl). 
(Liaurent.) 

CombinatUnu.  1.  The  acid  is  but  little  soluble  in  water.  It  dis- 
solves without  decomposition  in  sulphuric,  hydrochloric  and  nitric  acids. 

The  phlhalaiea  are  either  manoboftc  (acid)  =  C^H^MO^  or  bibatie 
(neutral)  =  C'^H'M'O*.  Those  of  the  alkalis  are  readily  soluble  ii^ 
water  and  less  in  alcohol;  the  others  are  sparingly  soluble  or  insoluble. 
When  heated  they  become  black,  swell  up,  and  yield  a  crystalline  subli- 
mate. Heated  with  sulphuric  acid,  they  yield  phthalio  anhydride. 
(Laurent.)  When  heated,  they  emit  an  odour  resembling  that  of 
bensol,  yield  a  brown  oil^  and  leave  a  residue  of  carbonate  and  charcoal 
(Schundk.) 

FhihalaU  of  Ammonia.  —  The  aqueous  acid  neutralised  (or  super- 
saturated) with  ammonia  and  left  te  evaporate,  yields  crystals  of  the 
monobasic  salt  in  the  form  of  prisms  belonging  to  the  riffht  prismatic 
system,   together   with    4    or    S-sided   pyramids   or    6-Bided    tablets. 

P.  oP.  >oo ;  P  :  P  =  133*  50';  oP :  P  =  112°;  oP  :  P  oo  =  127;  1**  : 

Peo  =  103*  30';  easily  cleavable  in  the  direction  of  oP.  The  salt  does 
not  give  off  water  at  120*,  but  yields  phthalimide  when  heated.  It  is 
readily  soluble  in  water,  but  slightly  in  alcohol.    (Laurent^  Marignao.) 

Laurent.  Marifntc 

16  C  96  ....  52-46    521  ....  51-16  ....  52*39 

N  14  ....  7-65     90  ....  906  ....  7-89 

9H  9  ....  4-92     4-9  ....  495  ....  494 

8  0  64  ....  34-97     340  ....  34'83  ....  84'78 

C»«H«(NH<)0«  183    ....  100-00    100-0     ....    10000    ....  100*00 

In  Laurent's  analyiis  a,  the  add  was  prepared  accordiof  to  No.  1 ;  in  ^,  aocordtnf 
to  No.  2. 

Fhthalate  of  PcUuih  is  obtained  in  small  plates  of  pearly  lustre  by 
CAa);orating  the  solution  to  drynecfs  and  treating  the  residue  with  ether. 
It  is  very  soluble  in  water.  (Laurent.)  Deliquescent  crystalline  mass. 
(Schnnck.) 

Phthalate  of  Soda. -^The  aqueous  solution  when  left  to  evaporate 
becomes  covered  with  a  crust  of  crystals,  which  when  dissolved  m  hot 
alcohol,  yields  small  crystalline  scales  on  cooling.  The  salt  is  readily 
soluble  in  water. 


TEREPHTH.VLIC  ACID,  1^ 

Phthalate  of  Baryta  is  precipitated  in  a  few  moments  in  white  scales 
on  mixing  the  conoentratea  neatral  solution  of  the  amraonia-salt  with  a 
concentrated  solution  of  chloride  of  barium;  it  requires  a  considerable 
quantity  of  water  for  its  solution.  (LAurent.)  Forms  needles  having 
a  silky  lustre.    (Sohunck.) 

PhthakUe  of  Lime  is  obtained  by  dissolring  carbonate  of  lime  in  an 
aqueous  solution  of  tho  acid.     Similar  to  the  baryta-salt.      (Laurenty 

Schunck.) 

t 

The  tmmonia<-8alt  does  not  precipitate  laltt  of  magnesia. 

Phthalate  of  Zinc  separates  as  a  crystalline  powder  on  evaporating 
the  solution  of  carbonate  of  zinc  in  an  aqueous  solution  of  the  acid.  It 
is  slightly  soluble  in  water.  Swells  up  when  heated  and  yields  an  oil 
which  crystallises  on  cooling. 

Phthalate  of  Lead, — The  aqueous  solution  of  the  acid  forms  with 
acetate  of  lead  a  white  powder,  not  soluble  in  water  or  in  acetic 
acid.  (Schunck.)  On  mixing  a  boiling  dilute  solution  of  a  lead-salt 
with  phthalate  of  ammonia,  silvor-white  scales  separate  out.   (Laurent.) 

Schunck. 

2PbO    223-6    ....    60-17    61-44 

16  C 96-0    ....    25-83     23-53 

4  H     4-0     ....       1-07     1-49 

6  0     48-0     ....     12-93     1354 

C>«H<Pb*0«  ........    871-6     ....  100-00    100*00 

Phthalate  of  SUver  separates  in  white  shining  scales  on  mixing 
the  boiling  solutions  of  nitrate  of  silver  and  phthalate  of  ammonia. 
(Laorent,  Marignac.)  It  obstinatelv  retains  nitrate  of  ammonia.  (Marignac) 
Deflagrates  when  suddenly  heated;  when  carefully  heated,  it  melts, 
blackens  and  decomposes.  (Laurent)  Moderately  soluble  in  water. 
(Marignac.) 

.,    .  Wolff  and  Strecker. 

Mangnac.  ^  ^ 

2AgO  232  ....  61'05  6102  ....  60*99     ....    60-79 

16  C    96  ....  25-26  24*99  ....  25*20 

4  H   •  4  ....  1*05  1*20  ....       1*15 

6  0   48  ....  12-64  12-79  ....  1266 

C"H*AgK)s 380    ....  100-00     10000     ....  10000 

The  salt  a,  analysed  by  Wolff  &  Strecker  was  prepared  with  the  acid  from  alixarin  ; 
I  with  the  acid  from  purpnrin. 

The  acid  is  readily  solable  in  alcohol. 


Terephthalic  Acid. 
C*«HW  =  C"H«0»,0«. 

Cailiot.     (1847.)    N.  Ann.  Chim.  Phy$,  21,  28;  J.  pr.  Cliem.  42,  233; 
Pharm.  Centr.  1847,  201. 

Formation  and  Preparation.     Oil  of  turpentine  is  distilled  with  a 
larire  excess  of  a  mixture  of  equal  parts  of  nitric  acid  and  water^  till  no 


14  PRIMARY  NUCLEUS  C"H» : 

more  red  fames  are  evolved;  a  reain  is  then  fonned,  from  which  the -acid 
mother^li^nor  is  separated  and  evaporated  down,  and  the  residae  ia 
treated  with  cold  water,  which  leaves  behind  an  orange-yellow,  pitchj 
mixture  of  resin,  terephthalic  acid  and  terebenzio  acid.  The  latter  ma^ 
be  removed  by  alcohol  or  by  boiling  water,  and  the  terephthalic  aeid  la 
separated  from  the  residue  bj  ammonia.  The  ammonia  salt  is  pnrified  by 
animal  charcoal  and  recrystallisation,  and  precipitated  by  a  mineral 
aeid. 

Properties,     W  hite  tasteless  crystalline  powder.  * 


16  C  

e  H 

....    96    ... 
....      6    .... 

57-84     ... 

3-61     ... 

38-55     ... 

CaUlot 

.. 57-98 

3-70 

8  O 

...     64     .... 

38-32 

CWHW 

...  166    .... 

10000    ... 

lOOOO 

Ifomerie  with  pbthalic  add. 

Ikeompoiitions.  1.  Terephthalie  aeid  evolves  oarbonio  aeid  when 
heated  —  part  of  it  however  subliming  undecomposed  and  completely 
saturated  with  benzol, —  and  leaves  a  small  residue  of  carbon. — 
2.  Healed  with  hydrate  of  lime,  it  is  completely  resolved  into  carbonic 
acid  and  benzoL 

Cinnhinationi,     Terephthalic  acid  is  insoluble  in  water. 

8aUi  of  Ter0phthalie  Acid The  acid  is  perfectly  soluble  in  alkalis, 

and  neutralises  them  completely  (it  is  precipitated  from  the  eolation  by 
phthalio  acid).  Almost  all  its  salts  are  crystallisable ;  they  are  very 
combustible^  and  when  well  dried,  may  be  ignited  by  the  sparks  of  flint 
and  steel,  and  bum  like  tinder,  with  a  smell  of  benzol. 

TtrephihdUUe  of  Silver,  —  Obtained  by  precipitation.  Dried  at  100** 
it  yields  56*6  per  cent,  silver  on  ignition  (=  60*80  oxide),  corresponding 
to  the  formula  C"H*Ag«0». 

The  acid  is  insoluble  in  alcohol  and  in  ether. 


Oxygen-nudeui  C>«H*0*. 

Phihalic  Anhydride. 
C"H*0«  =  C"H*0*,0«. 

Laurent.     (1836).     Ann.  Chim.  Phyt.  61,  114;  Ann.  Phaim.  19,  38; 

J.jyr.  Chem,  8,  13;  Pharm.  Cenir.  1836,  443. 
Mariquac.    Ann.  Pharm.  42,  215;  ^V.  ^tW.  vniv,  36,  370. 

Anhydrous  phihalie  aeid,  Pyroaliiarie  aeid. 

Formation   and   Preparation,     By  subliming   phthalio   acid  in  a 
]fohr*s  apparatus  (p.  12). 


BROMIDE  OF  STTftOL.  16 

Pi'op^'HeB.  Phtbalio  anhydride  forms  long  white  needles  having 
the  lustre  of  silk  and  united  in  feathery  groups;  their  section  forms  a 
rhombus  of  152**  and  128°,  like  benzoic  acid.  Melts  at  105°  (Laurent), 
and  solidifies  in  fibres;  volatilises  at  higher  temperatures  in  white  sufib- 
eating  vapours  without  leaving  a  residue.  It  is  inodorous,  and  has  a 
feeble  taste  which  is  not  disagreeable. 


16  C    

4H   

96 

4 

....    64-87    , 
....      2-70    . 
....     82-43    . 

Laurent 
...v..    64-70 
........      2-38 

32-92 

Marignac 
M,.    64-88    ... 
...      2-71     .... 
....     82-41     ... 

Schunck. 
.    64-02 
3-07 

6  0  

48 

.    32-91 

C«HH)« ,. 

148 

....  100*00    . 

10000 

,,..  100-00    ,.., 

.  JOQ-OQ 

JSmutiotu*  1.  Phthalie  anhydride  forms  phthalie  acid  when  boiled 
with  water.— ~  2.  It  dissolves  in  ammonia;,  with  evolution  of  beat^  and 
yields  phthalamio  acid : 

Ci6H<0«  +  2NH»  *  C^^NH'O'.H'N. 

Insoluble  in  water. 


Bromine-nucUus  C"BrH'. 

Bromide  of  Styrol. 

C^*Br»H«  =  C"BrH',HBr. 

Grrhardt  &  Cahours.     (1841.)    iV.  Ann.  Chim.  Phys.  1,  96. 

£.  Kopp.    Campt.  rtnd,  21^  1378;  J.pr.  Chm.  87,  181;  Fka»m.  CerUr. 

1847,  238. 
Bltth  &  HopMANN.    Ann,  Pharm.  53,  305;  Pharm.  Centr^  1845,  410. 

Bromide  qf  Citmamene,  Bromocinnamene, 

Ibrmaiion  and  Preparajtiou,  When  bromine  is  carefully  added  to 
cinnamene  (Oerhardt  i  Caboors,  B.  Kopp),  or  to  styrol  (Blyth  & 
Hofmann),  the  whole  solidifies  into  a  crystalline  mass  without  evolving 
fumes  of  hydrobromic  acid.  A  slight  eicess  of  bromine  is  added  and  the 
yellow  mass  is  exposed  for  some  time  to  the  air  until  it  becomes  white; 
or  it  is  pressed  between  paper  and  crystallised  from  alcohol  or  ether. 

Properties.  Bromide  of  styrol  crystallises  from  ether  in  needles 
(Gerhardt  k  Cahours^;  and  firom  a  mixture  of  alcohol  and  ether,  by  spon- 
taneous evaporation,  in  beautiful  rhombic  flakes;  when  rapidly  cooled,  it 
crystallises  in  fine  needles.  (E.  Kopp.)  It  cannot  be  obtained  in  well 
defined  crystals  from  alcohol  or  ether.  (BlyUi  &  Hofmann.)  Has  a 
peculiar  aromatic  odour,  which  is  not  unpleasant,  but  irritates  the  eyes 
and  excites  tears  (E.  Kopp);  has  a  peculiar  penetrating  odour  remind- 
ing one  both  of  oil  of  lemons  and  of  oil  of  juniper.  (Blyth  &  Hofmann.) 
Melts  at  67^  and  on  cooling  often  remains  fluid  at  30^  but  solidifief 
on  the  slightest  agitauon.  (EL  Kopp.)  Melts  in  boiling  water.  (Blj^th  & 
Hofmann.)  Boils  $i  StdO^  and  di«tils  wholly  without  decomposition, 
(tKopp.) 
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Decompositions,  On  treating  bromide  of  styrol  witli  nitrio  acid,  it 
loses  all  Its  bromine  and  is  converted  into  a  crjstallisable  snbstaneo 
which  appears  to  be  nitrobenzoic  acid.  (E.  Kopp.)  With  au  alcoholic 
Bolntion  of  potash,  it  forms  bromide  of  potassium  and  a  bromine^om- 
poond  which  appears  to  be  C^'Brli^  (Gerhardt  &»  Cahonrs,  E.  Kopp, 
Bljrth  &  Hofmann.) 

Combinations.  Bromide  of  styrol  is  not  soluble  in  water,  bat  never- 
theless imparts  to  it  its  tasta  and  smell.  It  is  readily  soluble  in 
idoohol  and  mixes  in  all  proportions  with  ether.  On  coolinfl^  its  boiling 
alcoholic  solution,  it  separates  out  as  a  heavj  oil,  which  also  remains 
liquid  on  cooling,  but  suddenly  solidifies  when  shaken.  (BIjth  & 
liofmann.) 


Chhrine^nucUus  C"C1H^ 

Chloride  of  StyroL 
C"C1«H»  =  C»«C1H',HC1. 

Bltth  k  HoFMANX.    (1845.)     Ann.  Pharm.  53,  309;  Pharm.    Centr. 

1845,411. 
Laurent.     Compt.  rend.  22,790. 

Chlorine  is  slowly  passed  through  styrol,  which  is  kept  cool,  in  t!ie 
shade,  till  hydrochloric  acid  begins  to  be  evolved.  As  aa-exoess  of  chlorine 
gites  riie  to  tbe  repUcement  of  hydro/(ea  ia  the  ttyrol  by  chlorioe,  it  it  difl&eaU  to 
obtain  the  onapoand  pare.     (BIyth  &  Hofmann.) 

Chloride  of  styrol  forms  a  thick  liquid  which  smells  and  tastes  like 
the  bromide. 

Blyth  & 
Hofmann. 

ICC     96      51-92     65-26 

8H     8      4-57     4-70 

2  CI     70-8  40-51 

C^W^l^  174-8  10000 

Decomposes  when  heated,  evolving  hydrochloric  acid  and  formin;^  an 
oil  which  appears  to  be  C^*C1H^  This  oil  is  formed  in  large  quantities  by 
distilling  chloride  of  styrol  over  quick  lime.     (Blyth  <&  Hofmann.) 

On  treating  chloride  of  styrol  with  potash,  C^'CIH^  is  formeJ. 
^'laurent.)     Heated  with  alcoholic  potash,  it  yields  a  heavy  fragrant  oil, 

9h  strongly  excites  tears.     It  is  decomposed  by  distillation,  KiTing  oft 
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copious  fumes  of  hydrochloric  acid,  but  yields  a  colourless  distillate  when 
distilled  with  steam.  It  yielded  18*58  p.  c.  chlorine,  the  formula  of 
chlorostyrol  C"C1H'  requiring  25*58  p.  c.  When  this  oil  is  covered  with 
a  thin  film  of  water  and  exposed  to  the  air,  the  water  soon  becomes  acid 
from  the  presence  of  hydrochloric  acid,  and  crystalline  laminae  separate, 
consisting  of  benzoic  acid.  (Kubel,  Ann,  Fharm.  102,  238.)  According 
to  Laurent,  a  compound  also  exists  in  which  2  At.  H  are  replaced  by  8  At. 
CI;— C"H*C1«  =  C^«CPH«,Cl«. 


OxycUorinMiudeui  C^«a«H*0*. 

Bichlorophthalic  Acid. 
c^«ci»H*o«  =  c»h:ji*h*o«,o«. 

WoLPP  k  Streckbr.     (1850.)    Ann,  Pharm,  75,  16. 

Biehlorophthalic  acid  was  once  obtained  from  naphthalin  together  with 
a  chloronaphthalic  acid  containing  from  2  to  3  atoms  of  chlorine.  Silvery 
flakes  are  precipitated  from  the  alcoholic  solution  on  neutralising  with 
potash. 
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Oxyehlm^ine-nucUuM  C^«C1»HH)». 

Terchlorophihalic  Acid. 
C»«CPH»0^  =  C»«C1»H»0*,0«. 

Laurent.    (1843.)    Rev.  sclent.  13,  603. 

When  sexthloronaphihalin  is  boiled  for  several  days  with  nitric  acid 
and  the  product  mixed  with  water,  a  resinous  mass  separates  out,  and 
the  solution  yields,  after  eyaporation,  a  crystalline  magma  of  tercbloro- 
phthflJio  aci^  whicb,  after  being  repeatedly  pressed  between  blotting 
paper  and  recrystallised  from  boiling  water,  yields  crystalline  grains.  It 
is  veif  easily  soluble  in  boiling  water,  alcohol  and  ether.  When  heated, 
it  isyreeolyed  into  water  and  anhydrous  terchlorophthalio  acid.  The 
ammonia  salt  forms  a  white  precipitate  with  salts  of  silver. 

YOU  znr.  G 
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OxyeUonne-nueleui  C'CPHO*. 


Terehlorophthalio  Anhydride, 
(?«C1«H0«  =  (?*Cl*HOSO'. 


Laurent. 


Obtained  bj  tbe  djy  distillation  of  tercbloropbthalio  acid-^  It  is 
colourless  and  solidifies  in  needles  after  fusion.  With  ammonia  it  forms 
a  compound  which  gives  a  white  precipitate  with  silver  salts. 


Nitrostyrol. 
C^NH'O*  =  C"XH'. 

B.  Simon.    (1889.)    Ann.  Pharm,  31,  288;  Pharm.  CefUr,  1889,  851 
BtYTH  &  HoPMANN.    Ann.  Pharm.  53,  297;  Pharm.  Cenir.  1845,  406, 

Formation,     (p.  4). 

Prejyarat'ion.  1.  Styrol  is  distilled  with  common  nitric  acid  till  it 
is  completely  converted  into  a  brown  resin;  this  is  washed  and  distilled 
with  water,  nitrostyrol  passing  over  with  the  vapour  of  water.  (Simon.) 
If  the  distillation  is  too  long  protracted,  benzoic  acid  may  pass  over.  Very  little  nitro- 
styrol is  obUined.  (Blyth  &  Hofmann,  compare  p.  4.)  — 2.  When  styrol 
is  added  drop  by  drop  to  fuming  nitric  acid,  water  precipitates  from  the 
solution  a  soft  yellow  resin,  which,  if  washed  with  cold  water  and  then 
distilled  with  water,  yields  rather  more  nitrostyrol  than  when  a  weaker 
acid  is  employed.     (Blyth  &  Ilofiiiann.) 

Properties.  Nitrostyrol  crystallises  from  alcohol  in  prisms  belonging 
to  the  right  prismatic  fiystem  ooP.  oo  Poo.ooPoo.Poo  with  predomi- 
nating faces  oo~Poo;  00  P»  :  P  («:?«')  =  97^  (G.  Rose.)  It  smells 
very  strongly  of  oil  of  cinnamon,  but  has  a  much  8haq)er  taste;  provokes 
tears  and  raises  blisters  on  the  skin,  like  oil  of  mustard.  Passes  over 
as  an  oil  with  vapour  of  water. 

Blyth  &  Hofmtim. 

64-43     64-2f 

9-39    l«-30 
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On  distilling  nitrostyrol  with  an  alcoholic  solution  of  potarili  Mldisb- 
low  drops  pass  over  with  the  aleohol>  conmniog  ef  an  (ril  Hrhidl 
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appears  to  be  analogous  to  asobenzide.  An  attempt  to  p)^paro  a  base 
from  it^bj  means  of  sulphide  of^ammoniam  was  not  suocessfal.  (Blyth  k 
Hofmann.) 

Nitrostyrol   is   soluble  in  boiling  alcohol,  but  crystallises   out   on 
cooling. 


Kitrometastyrol. 

C"NH»0*  =  C^'XH'. 

OL&rjLiiD  &  BotTDATTLt.    (1844.)    CoTfipt  rend:  19,  509;  IT.  J.  Phatnn. 

e,  257;  J.pr.  Ohem,  33, 466. 
Blyth  &  Hofmann.    Ann.  Pharm.  53,  316;  Pharm.  Centr.  1845,  425 

Mrmation  (p.  7). 

Preparation.  Metastyrol  is  dissolved  in  a  quantity  of  boiling  fuming 
nitric  acid  just  sufficient  to  keep  it  in  solution  when  cold;  the  solution  is 
precipitated  with  water,  and  the  white  curdy  mass  thus  obtained  is 
washed  with  water,  and  then  with  alcohol,  in  order  to  remove  any  benzoic 
acid  that  may  be  mixed  with  it.  If  too  little  nitric  acid  is  employed,  a 
slimy  mass  separates  from  the  solution  on  cooling,  containing  undecom- 
posed  metastyrol,  which  remains  behind  on  treatmg  the  substance  with 
sulphuric  acid;  if  the  boiling  is  carried  too  far,  the  nitric  acid  forms  other 
products  of  decomposition  (compare  p.  7). 

Properties.    White  or  yellowish  amorphous  powder. 
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R  fnbMf  eontafaied  Unitipometastyrol  (Bljth  ft  Hoftnann). 

Deeomponiionii.  1.  Nitrometastyrol  bums  with  slight  deflagration 
when  gently  heated  (Q16nard  &  Bondault),  exbdlkg  a  powerful  odour 
of  oil  of  bitter  almonds.  (Blyth  k  Hofmann.)  —  2.  On  heating  it  with 
quick  lime,  mueh  carbon  separates  out,  ammonia  being  evolved,  and  a 
brown  oil  containing  aniline  passing  over.     (Blyth  k  Hofmann.) 

It  is  insoluble  in  water,  alcohol  and  ether. 


Nitrophthalin. 
C"NH'0*  =  C"XH^ 

L.  DiTBART.    N.  Ann.  Ohm.  Phys.  44,  832;  Chem.  Centr.  1856,  7. 

Ibrmatim.      By    the    action    of     potash     on    nitronaphthalin : 

C»NH70<  -  C"KH'0<  +  4C. 

c  2 
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Preparation.  2  pts.  of  caustic  potash  dissolved  in  ta  littie  water  as 
possible  are  mixed  with  1  pt.  of  fresh  slaked  lime,  to  which  nitronaph- 
thalin  is  gradually  added.  The  action  begins  almost  immediately,  the 
mixture  becoming  reddish.  The  mass  is  kept  for  about  6  hours  at  a 
temperature  not  exceeding  100",  and  is  stirred  from  time  to  time,  the 
evaporated  water  being  replaced;  the  whole  is  then  added  to  a  large  quan- 
tity of  water  and  allowed  to  settle  down;  the  alkaline  solution,  coloured 
deep  yellow  by  nitrophthalic  acid,  is  decanted  off;  and  the  deposit  is 
washed  with  water  until  the  latter  is  only  slightly  coloured.^  The  lime 
is  removed  from  the  brown  residue  by  dilute  hydrochloric  acid,  and  the 
renminder  thrown  on  a  filter  and  washed  with  water.  The  nitro|fhthaHn 
can  only  be  separated  from  the  brown  matter  with  which  it  is  mixed  by 
distilling  with  steam;  it  then  passes  over  in  oily  drops  which  crys- 
tallise on  cooling.     If  distilled  alone  the  product  is  less  pure. 

FraperUei.  Nitrophthalin  is  of  a  straw  yellow  colour  and  Tery 
crystalline.  It  crystallises  on  cooling  from  hot  alcohol  in  lonff  needles, 
which  are  tasteless  and  have  a  feeble  odour.  Melts  at  48®,  oegins  to 
boil  at  2S0''  and  distils  over  in  large  quantities  between  800''  and  320^ 
leaving  a  slight  carbonaceous  resi<lue. 
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Isomeric  with  nitrostyrol. 

DfoomposUions.  1.  Nitrophthalin  leaves,  when  distilled,  a  small 
residue  rich  in  carbon,  resembling  sugar-charcoal,  which  dissolves  to 
a  considerable  extent  in  sulphuric  acid,  from  which  it  is  precipitated  b^ 
water  in  dirty  red  flakes;  slightly  soluble  in  alcohol  but  imparting  to  it 
a  reddish  colour;  this  substance  heated  by  itself  in  a  tube,  yields  a  red 
oil,  which  crystallises  on  cooling,  and  a  large  quantity  of  charooaL  — 
2.  Dissolves  in  sulphuric  acid  and  imparte  to  it  a  red  colour.  —  8.  Forms 
nitrophthalic  acid  when  heated  with  a  strong  solution  of  potash,  but  not 
so  readily  with  hydrate  of  lime  or  bar^a.  When  distilled  with  dxy  potash- 
lime,  it  evolves  a  considerable  quantity  of  ammonia,  while  an  odorons  oil 
distils  over,  and  the  sides  of  the  retort  become  covered  with  long  yellow 
needles  which  dissolve  in  sulphuric  acid  with  a  beautiful  violet-blue 
colour.  The  oil  is  sliehtly  soluble  in  water,  and  the  solution  gives  with 
ferric  salto  an  indigo-blue  precipitate.  —  4.  With  sulphide  of  ammonium 
it  forms  phthalidine,  sulphur  separating  out: 

C'«NH'0*  +  6HS  -  0«NH»  +  4HO  +  6S. 

Comhinations,  •  Nitrophthalin  is  not  soluble  in  cold  water ;  when 
distilled  with  water,  it  imparts  to  it  an  aromatic  odour  and  separates  on 
cooling  in  needles  having  a  silky  lustre. 

It  IS  but  slightly  soluble  in  cold  alcohol,  but  readily  in  hot  alcohol; 
dissolves  abundantly  in  ether  and  in  coal-oiL 
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%.  Fhihalamine. 
C"NH»0*  =  C»«XH^H». 

P.  SoHUTZENBEROER  &  E.  WiLLM.  Compt,  rwi.  47,  82;  Chem.  Gaz,  1858 
343;  Repertoire  de  Chimie  pure,  1,  38. 

When  crude  naphthjlamine,  obtained  by  the  action  of  ferrous  acetate 
on  nitronaphthalin  is  treated  with  sulphuric  acid,  two  sulphates  are 
obtained,  differing  in  their  degree  of  solubility  in  water.  The  less 
soluble  is  sulphate  of  phthalamine,  which  crystallizes  in  nacreous  scales, 
and  gives  off  806  to  815 p.  c.  water  (2  At.)  at  140°. 
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On  adding  ammonia  to  the  solution  of  this  salt,  the  base  is  precipi- 
tated in  oily  drops  a  little  heavier  than  water.  It  has  the  taste  of 
naphthylamine;  its  salts  do  not  redden  by  exposure  to  the  air. 


Eihyl-phihalamine. 

SCIIUTZENBERGER  &  WiLLM.      loC.  cU, 

When  a  solution  of  phthalamine  is  heated  to  100°  with  iodide  of 
ethyl,  iodide  of  ethylphthalamine  separates  in  a  few  minutes  in  foliated 
crystals,  easily  purified  by  crystallisation  from  water  or  alcohol.  They 
are  anhydrqiis  and  become  green  if  exposed  to  the  air  while  moist. 
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Ammonia  separates  the  base  in  the  form  of  an  oily  liquid  which  boiLi 
at  about  300°,  is  alterable  in  the  air,  and  has  a  burning  taste.  IT 
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Hitzotoliijflic  Acid. 

XoAD.    (1S4T.)    Fx:L  Jizj.  J.  3f.  25:  J/-at.  Ch^sm.  Soe.  Z,  431;  ^im. 
Fkarwu  «3,  497;  Pkofm.  C^.  1^48,  ISO. 

/omo^ii.  Bt  boilioz  crmc!  wiik  iL«  stroBC«6t  faming  nitiie  acid 
(if  weaker  acid  is'empIoTed.*  a  re^tral  crrnallixfce  bodj  is  fonned,  wludi 
cannot  easilj  be  coarerteii  hito  ci:r?:oIaTlic  acid)  (Noad};  or  bj  beating 
with  a  mixture  of  zdtric  and  s;i!plLiiT*c  acid&     (iGant) 

Prff^rrfitvm^  1.  Crmol  U  distilled  with  the  stfongcft  faming  nitric 
arid  as  Ion?  as  re^l  fixe:?  ar^  er.>Ired.  The  reasidne  deposits  a  laige 
qoantit J  of  czjstab  on  cooling,  azi  jires  a  cozisiderable  precipitate  when 
treated  with  water;  the  irhv:Ie  mass  is  waihed  oo  a  filter  with  cold  water, 
then  digested  with  ammonia  acd  liltered.  wherehj  a  little  oilj  matter  is 
separated.  The  filtrate  is  decccipoised  with  hjdrochloric  acid;  the  precipi- 
tated nitrotolnTlic  acid  washed  with  water*  dried,  dia»lTed  in  hot  alcohol, 
and  boiled  witk  animal  chared;  and  the  filtrate  is  abaadaned  to  sponta- 
neous eraporation. 

PropaiUt.  Xitrotolajlic  acid  forms  beantifnl  pale  jellow  riiombic 
prisms. 

KM. 

16  C W     _    M-04 52-90 
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The  acid  is  not  changed  bj  sereral  dajs*  digestion  with  nitric  and 
snlphnric  acids. 

Ombinatiom.    Nitrotolojlic  acid  is  but  slightlv  soluble  in  cold  water. 

Xitrotolnj^aU  of  Ammonia  forms  long  needles;  it  loses  all  its  am* 
BOttb  bj  boiling  whh  animal  charcoal. 

yUrokUmyUtU  cf  Fot^ish  efystaUisas  with  difficnlty  in  saaU  Boedies, 
and  iM  very  soluble. 

The  iyxia-^ali  cannot  be  obtained  crystallised. 

XUrrjOjluylaU  of  Baryta.  The  ammonia  salt  forms,  with  chloride  of 
bannm,  a  wbite  cnrdy  precipiute,  which  dissoUes  abnadantly  in  hot 
water,  an'l  separates  out  on  cooling  in  needles  united  in  the  form  of  stars^ 
which  l^ecome  Instroos  when  dry,  and  after  recrystallisation  contain 
30  54  per  cent.  liaO,  corresponding  to  the  formula  C*«XH*BaO*. 

SUrrM^iyliU  of  Strontm  U  prepared  like  the  baryta  salt,  which  it 
•"•nr  moch  rcieroblei!,  excepting  that  the  crystals  are  larger  and  more 
Ij  solable  in  water. 
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NUroioluylaie  of  Lime  is  precipitated  in  the  crystalline  state  from  the 
ammonia  salt  by  a  solution  of  chloride  of  calcium;  it  is  more  soiable  in 
water  than  Uie  baryta  salt,  and  crystallises  in  oblique  rhombic  prisma 
It  oontain«  14*27   per  cent,   of  limOy  corresponding  to  the  rormula 

I^itrotoluylaie  of  Copper,  —  Sulphate  of  copper  forms^  with  the  per-, 
fectly  iMulial  ammoipa  salt,  a  precipitate  which  is  a  basic  salt. 

NUrotduylaU  qf  Mver.  ~  Nitrate  of  silver  forms,  with  the  ammonia 
salty  a  eordy  precipitate,  very  similiur  to  chloride  of  silver,  which  dis- 
solves abundantly  in  boiling  water  (if  too  long  boiled  it  blackens);  the 
solution,  on  cooling,  deposits  feathery  crystals,  which  are  bnt  slightly 
soluble  in  alcohol. 

Noad. 

16  C  06    ....    33-33    33-Oa 

N. ...,...., 14     ,...      4-86 

6fe[ 6    ....      2-08     2-12 

Ag 108     ....     37-51     37-45 

8  O  64     ....     22-22 

CWNH«Ag08....  283     ....  100-00 
Nitrotoluylic  acid  is  soluble  in  hot  alcohol. 


ifitrDdraoylic  Aoid. 

(?*NH'0«  =  C"XH'0*? 

GlMnabd  &  BouDAULT.     (1844.)    i^.  J.  Fhaifn.  6,  355. 

FomuUim.    (xii,  989.) 

FmptinUi&n,  Toluol  (draeyl)  is  distilled  with  a  large  quantity  of 
fiuning  nitric  acid  till  about  three-fourths  has  passed  over  $  on  cooling,  a 
crystuline  mass  separates  out  from  the  residue,  soluble  in  hot  water, 
while  nitrotoluol  sinks  to  the  bottom  of  the  vessel.  The  nitvodraeylic 
acid  is  obtained  pure  by  repeaied  leorystallisation. 

Pi'opertiea.  White,  slender,  shining  needles,  grouped  together  in  very 
light  stliFB.  When  heated  on  platinuin  foil,  it  volatilises  with  a  strong 
penetrating  odour,  leaving  a  i6arf»\j  perceptible  carbonaceous  residue^ 
and  sublimes  in  fine  needles. 


16  C  

N 

...    96    .. 
...     14     .. 

...     53-05     ... 
...      7-73     ... 
...      3-86     ... 
...    35-36     .., 

Gl^nard  & 
Boudaalt 

52-34 

800 

7  H 

...      7    .. 

3-46 

8  O  

....    64     . 

36-20 

Ci'NH'O* .... 

....  181     . 

...  100-00    .., 

100-00 

Gl^nard  &  Boudault  assume  the  formula  C^Nn'O*  (it  is  pprhaj^i  iutl9hiwwpic  ^d 
containiiig  nitiostyroL    L.). 
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QmbincUions.  Nitrodracylio  acid  is  insolable  in  cold,  and  sligliUj 
soluble  in  hot^  water;  the  solution  be^ns  to  crystallise  at  70%  and  at 
60^  the  greater  part  of  the  acid  is  separated  out.  The  acid  liberates  car- 
bonic acid  from  its  compounds;  the  solutions  of  its  salts  are  deeompoeed 
by  strong  acids;  and  from  concentrated  solutions,  the  nitrodiaoyUo  aeid 
is  precipitated  as  a  white  amorphous  mass.  The  salts  melt  on  ignited 
charcoal. 

The  nitrodracylates  of  the  alkalis  are  formed  by  direct  oombinattOD, 
and  are  very  soluble ;  the  other  salts  are  formed  by  double  decompo- 
sition, or  by  boiling  the  acid  with  an  oxide  or  carbonate. 

Nitrodracylio  acid  gives,  with  ferrous  salts,  a  white  precipitate^  whidi 
becomes  red  on  boiling;  it  does  not  precipitate  ferric  salts. 

NiirodracylaU  of  Coppei*  is  a  green  powdcTi  soluble  in  water  and  in 
alcohol. 

NUrodraqflate  of  Lead  crystallises  in  shining  white  radiating  needles; 
it  is  moderately  soluble  in  water^  and  contains  38*50  per  cent,  ozlde  of 
lead. 

Niti-odracylaie  of  Silver  crystallises  in  nodnles>  and  dissolves  with 
tolerable  facility  in  water. 

The  acid  is  very  soluble  in  alcohol. 


Nitrotoluylate  of  Methyl. 
C"NHW  =  C*HH),C^*NHW. 

NOAD. 

When  a  solution  of  uitrotoluylic  acid  in  methylic  alcohol  is  fatnrated 
with  hydrochloric  acid  gas  and'  distilled,  the  methyl-compound  remains 
in  the  retort  as  an  oil  coloured  black  by  the  prodncts  of  decomposition 
of  the  wood-spirit.  The  oil  is  washed  with  water,  and  solidifies  in  the 
course  of  a  few  hours,  but  cannot  be  purified  by  distilling  with  water,  on 
account  of  its  high  boiling  point.  If  it  is  dissolved  in  strong  nitric  acid 
and  boiled  for  a  few  minutes,  a  clear  yellow  oil  is  precipitated  from  the 
solution  on  the  addition  of  water;  and  this  oil.  after  bemg  washed  with 
water  containing  ammonia,  soon  solidifies  into  a  crystalline  maaSy  which 
is  rccrystallised  from  ether  and  dried  over  the  water-bath. 

FropeHies.  Water  distilled  off*  nitrotoluyUte  of  methyl  deposits  it 
in  colourless  needles  united  in  stellate  groups.  Its  odour  is  not  so  agreeable 
as  that  of  the  ethyl-compound. 

N(Md. 

18  C  108  ....  55-38     54-84 

N 14  ....       7-18 

9  H 9  ....      4-61     4-83 

8  0 64  ....  32-83 

C>«NH»0« 195     ....  10000 

Splits  up,  when  treated  with  alcoholic  solution  of  potash  inte  wood* 
spirit  and  the  potash-salt. 
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Nitrotolnylate  of  Ethyl. 

C»NH"0»  =  C*H*0,C»*NHH)\ 

The  alcoholic  solation  of  the  acid  satarated  with  hydrochloric  acid  gad 
is  distilled  until  the  mixture  of  hydrochloric  acid  aud  alcohol  begins  to 
show  turbidity  with  water.  The  oil  remaiuiDg  in  the  retort  then  solidifies 
to  a  crystalline  mass,  which,  after  being  washed  with  carbonate  of  potash 
and  then  with  water,  is  dried  between  blotting-paper.J 

Properties.  Melts  in  the  water-bath  and  forms  a  clear  liquid,  which 
on  cooling  solidifies  into  a  radiated  crystalline  mass.  It  has  a  pleasant 
odour. 


20  C  

N 

11  H 

...  120  . 
...  14  . 
...  11  . 
...  64  . 

..  57-42  .... 
...   6-69 
..   5-26  .... 
..  30-63 

...  57-26 
....   5-37 

8  O  

C»^H"0» 

...  209  . 

...  100-00 

It  is  decomposed]  by  potash  into  alcohol  and  the  potash-salt.     Does 
not  fonn  nitrotoluylamide  with  ammonia. 


NUro-nucleue  C"X»H*. 

Nitrococcusic  Acid. 

Warren  db  la  Rue.    (1847.)    Mem.  Ghent.  Soc  3,  469;  Ann.  Fharm. 
64,  23;  Fhaim.  Centr.  1848,  86. 

Formation  and  Preparation.  3  pts.  of  carminic  acid  are  gradually 
added  to  20  pts.  of  warm  nitric  acid  of  sp.  gr.  1*4,  whereupon  a  violent 
evolution  of  nitrous  acid  takes  place.  When  all  the  acid  has  been  added 
and  the  action  diminishes,  the  solution  is  kept  boiling  for  two  hours,  during 
which  the  greater  part  of  the  nitric  acid  evaporates;  the  solution  on  cool- 
ing becomes  thickened  with  crystals  of  nitrococcusic  acid  and  oxalic  acid. 
The  crystals  are  dissolved  in  boiling  water  and  the  oxalic  acid  precipi- 
tated by  nitrate  of  lead.  The  yellow  filtrate  deposits  more  oxalate  of  lead 
on  evaporation,  and  on  cooling  yields  rhombic  prisms  of  nitrococcusic 
acid,  which  are  pressed  and  repeatedly  recrystallised  from  boiling  water* 
Carmbate  of  lead  may  be  employed  instead  qf  cigrpiinio  acid, 


M  piuuiT  mrcLcus  €n*i 

ProftartyfJL  Xhrococcufie  aei4  crj^zaJUsa  in  ItcmBtHol  jdlov  rfaomliie 
IsUeU,  toatabung  2  atoms  of  water  of  cnrstallisidon  (5*96  per  eent.) 
wkidi  are  drireo  off  at  100'.    Tbe  solatioa  sulmi  liie  skin  jellov. 


W«i 

ndelaBK. 

lie  .. 

96 

.     33-45 

S3-73 

3N. 

...    --    .     42     .. 

..     14-63 

14-97 

5H. 

5     . 

1  74 

1-91 

no.. 

144     .. 

-     50-H 

49-37 

VnPBHy*  _  M7    ...  lOOHM    .  .  -  100-M 
with  ■imnlicrUte  of  methyl  and  tenitroiaaie  add. 


Deer/mpotidcfru,  1.  yitrocoecrjsie  acid  boQed  vitk  water  aad  ozida 
of  eilrer,  eroUes  large  qaantities  of  carbonic  arid;  the  solatioa  vhen 
heated  gires  a  browD  precipitate,  and  the  filtrate  jield^  em  ev«po> 
ratioo,  a  silrer  salt  oontainiDg  38*10  per  cent.  AgO,  S^-M  per  easft.  C, 
and  I'M  per  cent.  H.  This  salt  decompoded  by  hjdrochlorie  add 
jields  an  acid  crystallidiog  in  long  needles,  sligbtlj  soluble  in  water, 
and  readily  solable  in  alcohol  and  in  ether. — 2.  Aqaeons  aolotion  of 
nitrococcoesic  acid  dissolves  iron  and  zinc  with'erolntion  of  hydrogen,  and 
becomes  more  deeply  coloured.  —  3.  It  is  converted  into  another  acid  by 
sulphide  of  ammoninm,  sulphur  separating  out. 

C^ymbinaiUyM.  Nitrococcusic  acid  is  much  more  aolnble  in  hot  water 
than  in  cold. 

The  salts  of  nitrococcusic  acid  are  yellow,  for  the  moat  part  aolnUe  in 
water  and  also  in  alcohol;  they  deflagrate  very  violently  when  heited. 

NUrowreuMt^  of  Ammonia,  —  When  gaseous  ammonia  is  passed 
through  the  ethereal  solution  of  the  crystallised  acid,  tufts  of  crystalliDo 
needles  are  dep<isited  on  the  sides  of  the  vessel ;  they  are  washed  with 
eUier  and  dried  between  folds  of  paper.  The  salt  sublimes  when  heated, 
but  probably  not  without  decomposition. 


16  C  

5  N 



96    . 

70     . 

...     2909 
...     21-21 
...      3-64 
...     4606 

Warren  de  la  Roe. 
2905 

12  H 

...     12     . 

3*97 

19  O 

....  152     . 

C>«N*H»(NH*)H)»  +  Aq  .... 
2NHK) 

MO     . 

....     62     . 

...  10000 

...     15-76 
...    81-51 
...      2-73 

Warren  de  la  Roe. 
15-91 

C«VHH)»«   

HO 



....  269    . 
....      9    . 

C"W»H^NH*)H3»  +  Aq  .... 

....  336     . 

...  10000 

JikroeoeciuaU  of  Potash,  —  1 .  The  aqueous  solution  of  the  aefd  is 

carefully  neutralised  with  carbonate  of  potash,  the  solution  evaporated, 

and  left  te  eool,  and  the  crystals  thus  obtained  are  purified  by  recrystal- 

*ion.  —  2.  The  solution  of  the  acid  in  ether  is  carefully  precipiteted 

lolntion  of  iioUsh  in  alcohol;  the  pale  yellow  precipitete  is  washed 

Ihcr,  drtea,  dissolved  in  as  little  cold  water  as  possible;  and  the 
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solution  is  mixed  with  5  times  its  volame  of  absolute  alcohol;  it  then  after 
a  while  deposits  well-defined  crystals  (still  more  on  the  addition  of  ether), 
which  mr^  WMhed  with  ether  and  dried. 


JSKO 
16  C   ... 

8N  ... 

8H  .. 
16  0  ... 


At  loo^ 

Warren  de  la  Rae, 

.    94-4    .,. 

,     25-89 

25-83 

.    96       ... 

.    26-45 

26-46 

.     48       ... 

.     11-57 

.      8       ... 

0-8S 

118 

,  128       ... 

.     35-26 

C«N«H*K20W 363-4    ....  100-00 

No  add  fait  is  pbtained  by  miiiDg  the  folation  with  free  nitrococcaiic  add. 

Nitrococcumit  of  Baryta,  —  The  acid  is  dissolved  in  barjta  water: 
carbonic  acid  passed  throagh  the  solution,  which  is  then  warmed  and 
filtered;  the  filtrate  is  concentrated  on  a  water-bath;  and  the  solution  is 
a^in  filtered,  to  remove  traces  of  carbonate  of  baryta,  evaporated  till  it 
begins  to  crystallise  on  the  surface^  and  left  to  cool.  Small  yellow 
crystals,  insoluble  in  alcohol. 

Nitrccoeeu9aU  of  Copper.  — >  The  solution  of  carbonate  of  eepper  in  the 
aqueous  solution  of  the  acid  yields  pale  apple-green  crystals  on  evapo- 
ration. 

NUroeoectuate  of  Silver.  —  Oxide  of  silver  is  dissolved  in  the  cold 
aqueous  sointion  of  the  acid,  and  the  filtrate  evaporated  in  vacuo  over 
sulphuric  aoid.  Long  bulky  yellow  needles,  which  become  orange-yellow 
at  100°.  Deflagrates  with  great  violence  a  little  above  200""  when  rapidly 
heated,  bnt  decomposes  without  deflagrating  when  gradually  heated  in 
small  quantities.     It  is  soluble  in  water  and  in  alcohol. 


2AgO 

16  C  

3  N 

232     .. 

96    .. 

42     .. 

..    46-31 
..     19-16 
..      8-38 
..      0-60 
..     25-55 

Warren  de  la  Rue. 

4600 

.......     18-99 

3H 

16  0 „ 

"!!!!"!!!!!!  128  " 

0-75 

C»«N»H*Ag»OW „ 601     ....  100-00 

Nitrococcttsio  aeid  diwolyee  in  akohol,  nni  very  readily  in  ether. 
Opsynitro-nudeua  C**XH*0'. 

Mitrophthalio  Acid. 
C**NH»0«  =  C"XH*OSO^ 

Laureht.  (1840.)  JSfeii.  Bcient  6,  88;  Ann,  PAarm.  41,  104;  Jiev,  $cienl, 

9,  ei  j  18,  602;  Compt  rend.  81;  $39, 
Marionac.    Ann.  Fharm,  38,  1. 

NitronQtphthalie  acid^  Nitronaplhalenc  acid. 

Formation.    By  the  prolonged   action  of  nitric  acid  upon    naph- 
tkaiin. 
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Preparation,  1 .  The  crjrstals  obtained  in  the  preparation  of  phthalie 
acid  from  naphthalin  are  several  times  recrjstallieed.  (Laarent^  p.  11.) 
—  2.  Naphthalin  is  dis>tilled  with  nitric  acid  in  a  tnbulatod  retort  for 
several  days^  fresh  nitric  being  added  when  no  more  red  yaponrs  are 
evolved.  The  residue  is  treat^  every  evening  with  water,  in  order  to 
remove  the  small  quantity  of  nitrophthalic  acid  which  has  been  formed; 
the  solution  is  evaporated  to  dryness,  in  order  to  porify  the  acid  from 
resinous  matter;  and  Ihe  residue  is  treated  with  a  little  cold  water,  which, 
by  means  of  the  small  quantity  of  unevaporated  nitric  acid  still  present, 
dissolves  out  the  resin,  and  leaves  the  greater  part  of  the  acid  nndis- 
solvcd,  as  a  yellow  powder,  which  is  recrystallised  several  times  from 
boiling  water.  —  Or  the  aqueous  extract  is  shaken  up  with  ether,  which 
dissolves  the  resin ;  the  aqueous  solution  is  left  to  evaporate ;  and  the 
residue  is  puriGcd  by  recrystallisation.     (Marignac) 

Properties.  Nitrophthalic  acid  forms  pale  yellow  erystals  belonging 
to  the  oblique  prismatic  system,  which  form  rhomboidal  tablets,  gene- 
rally converted  into  six-sided  tablets  by  truncation  of  the  acute  angles. 
Pig.  106.  i:u=z  104'';  u:u=  about  125**;  t  :  <  =  124'';  commonly 
with  hemihedral  development.  The  crystals  deposited  from  the  aqaeons 
solution  have  strongly  striated  faces. 


16  C     

N    

5  11     

9G     . 

14     . 

5     . 

...     45-50     ... 
...       6-63     ... 
...       2-37     ... 
...     45-50    ... 

1  iBnrfT^Ti      JBlJuricQec* 

45*68    ....    45-43 

6-70    ....      6-tt 

2*59    ....      2*53 

12  O     

96     . 

45*03    ....    45*41 

CWNH»0«  

211     .. 

..  100-00     ... 

100-00    ....  100-00 

Deeomposiiioru.  1.  Nitrophthalic  acid  when  carefully  heated  splits 
up  into  water  and  nitrophthalic  anhydride.  (Marignac.)  —  2.  If  rapidly 
licatc<],  it  melts,  swells  up,  and  evolves  water  and  a  little  nitrophthalic 
anhydride;  the  residue  becomes  coloured,  evolves  nitrous  fumes,  and 
finally  decomposes,  leaving  suddenly  an  abundant  residue  of  charooal: 
very  rapid  heating  sometimes  causes  deflagration.  (Laurent,  Marignac) 
— «').  When  the  lead-salt  is  suspended  in  water  and  decomposed  by 
sulphuretted  hydrogen,  the  colourless  filtrate  becomes  quite  inodorous 
if  gently  heated,  and  only  slightly  turbid  from  precipitation  of  sulphur ; 
after  a  time  (immediately  on  ooiling)  a  l>ody  separates  out,  insoluble  in 
water,  hydrochloric  acid,  alcohol,  and  ether,  soluble  in  potash  with  dark 
brown  colour,  and  precipitated  from  its  solution  by  acids.  —  If  the 
aaueous  solution  of  the  acid,  while  yet  colourless  and  no  longer  smelling 
of  sulphuretted  hydrogen,  is  mixed  with  acetate  of  lead,  a  whitish  preci- 
pitate is  formed,  which  when  dry,  deflagrates  by  heat,  and  contains 
C"NH*0',3PbO.     (Marignac.) 

Combinations.  Nitrophthalic  acid  dissolves  slightly  in  cold  water 
but  with  tolerable  facility  in  boiling  water.     (Lanrent,  Marignac) 

Nitrophthalic  acid  forms  tnon^Huic  (acid)  salts  =  C^*XH^MO*,  and 
bibasic  (neutral)  salts  =  C»*XH«MH)». 

Nitrophthalate  of  Ammonia,  a .  Monobasic,  —  The  solution  of  the  acid 
in  ammonia  deposits,  by  spontaneous  evaporation,  remarkably  brilliant 
flakes  of  tho  monobasic  salt,  with  which  a  few  smaller  and  thick«r 
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c^stals  of  the  neutral  salt  are  sometimes  mixed.  The  monobasic  salt 
(C"XH*(NH*)0")  is  also  formed  by  acidifying  the  solation  of  the  neutral 
salt  with  nitric  acid.  It  generally  forms  prisms  terminated  by  pyramids, 
or  rhomboidal,  or  six-sided  tables.     Does  not  give  off  any  water  at  120°. 

6.  JBibaaic.  The  neutral  salt  crystallises  in  obliqne  rhombic  prisms, 
the  obtuse  edges  being  generally  truncated.  (Fig.  81),  t  :  w  =  ISO"*; 
ti  :  u  s  about  127^.  It  evolves  nitrophthalio  aoid  when  heated,  and 
forms  a  peculiar  compound  with  dry  gaseous  ammonia.     (Laurent.) 


16  C  

.    96    . 
.    42     .. 
.     11     .. 
.     96    .. 

...    39-18     ... 
...     17-15     ... 
...      4-49     ... 
...    39-18     ... 

Laurent. 
39-33 

3  N 

11  H 

17*70 

4-73 

12  O 

38-24 

CWNH»(NH<)«0»2... 

.  245     . 

...  10000    ... 

10000 

NUrtyphthahte  of  Baryta  is  produced  by  boiling  carbonate  of  baryta 
with  even  an  excess  of  acid  as  an  insoluble  yellow  powder,  which,  when 
dried  at  100°  is  free  from  water,  and  deQagrates  when  strongly  heated. 
It  contains  44-28  per  cent,  baryta,  corresponding  to  the  formula 
C"XH«Ba«0».     (Marignac.) 

TJie  ammonia-salt  also  forms  a  white  precipitate  with  a  dilate  boiling 
solution  of  chloride  of  barium.  The  precipitates  with  salts  of  strontia 
and  lime  aro  somewhat  more  soluble.     (Laurent.) 

NUrophthalaie  of  Lead,  —  No  neutral  salt  can  bo  obtained.  (Marig- 
nac.) —  Basic,  The  ammonia-salt  forms,  with  acetate  of  lead,  a  floccu- 
lent  precipitate,  which  is  converted  into  a  yellowish  powder  on  boiling. 
It  is  insoluble  in  water,  and  deflagrates  when  heated.     (Mnrignac.) 

Marignac. 

4  PbO  447-2    ....     69-85     69-56 

16  C    96       ....     14-99    15-07 

N  14       ....      2-19 

3H   8       ....      0-47    0-54 

10  O    80       ....     12-50 

CWNH'PbJO"  2PbO  ....  640-2     ....  10000 

NUrophAaiaU  of  Silver  is  obtained  by  precipitating  nitrate  of  silver 
with  the  ammonia-«dt.  It  forms  a  white  powder,  which,  when  heated, 
deflagrates  suddenly,  with  emission  of  light  (Laurent,  Marignac);  when 
Tory  carefnlly  heated^  It  melts  and  decomposes  without  explosion. 
(Laorent) 


16  C     

N     

96    .. 

14    .. 

..     22-59    .. 
..      3-29    ... 
..      0-71     ... 
..    50-82    ... 
..    22-59     ... 

Laurent. 
.....                . 

*.."'.    50-00    *. 

Mangnac. 
...    22-56 
...       2-85 

3  H    

3     .. 

0-86 

2Ag   

12  O    

216     .. 

96    .. 

...    49-64 
...     24-09 

C"NH»Ag«0» ....  425     ....  10000    ....  100-00 

Nitrophthalio  acid  is  very  soluble  in  alcohol  and  in  eAer. 
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IC  C    ^, 

i  :♦   ... 


1  • 

!^S4     _ 

-   f-i« 

!f     - 

..    itu 

^  f 

-     :-f?   .- 

-.     7-14 

r    -. 

.     1-?^ 
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i>f  .-> 

C'NH  M-:  ■? I:?:        :.•:■:•:• 

TuK  uni  mtanut*  lit—  l-  l.-j:  rrirrcc .  -":ii.i?-:  ":t  Mirifwcfp»  tfce»ol«lio«rf 

uufa '  -:t  i*t  -.1  "an  ■^■'Ti-^i  C  "SH*'>-  =»-  ii"»«  •«s  jfr'Tifcrnnioe  •#  rr^tfWTi.  Partly 
•jnf^  t— .•^  :'j*.-.  }  i.'tii  .n^-t    Ljxtzz.:  - 

Ti.*  e,iJ:  i....--..T-:i  ]-  ^  j^:^!  ;^uc:::r  c:  w-iKr  aaJ  ndxed  with 
i>j'.i.v.   ^r^i   \  -i    r  1-,    ::  I'ltiLur:.  :r:r>>i:a:ilT  in^Ii*  »  ^Baatilj  of 

ffrtR*   W.»?.  w^.'\  *-r:^?     f  ^IrL^-'rle   :f  r!i::-::=i.  tWI*  aboat  Ike 

try  11  .'.i  -f  i-iVAlijiiiL:*  :"£  an  =  .zli  :?  b::!e»i  f:r  ?*":!»  tias*-  U  gi''«»  •f 
•  tvf  ui.:  -i^v.:.: -.1^  :-i  1=  '..-Lrtrn'L  :z\:  Ti:i-ill=i:ie: 

'.  >-H-o<  =.  r-NHvi-  -  NH-  •  :ho. 

7"t*  k»'jw,*ut  v.*.'.:M  '.f  f  L:LAlaiE:i:e  of  anixnoaia  foms^  witli  acHitff 
•y  -f:^':  ^  |,*^e  •■.•.*..•>-;  wL!'.i.  wl*T  *!«:•=:. pMseii  bv  «ilpliiBwttri  kjAfo^*** 
k.v-:  l->-'^  ji«.,-^  i.-T.-ul*  *:f  ir.i  jlilil^re  cf  airLCioriia  hj  cnpontioa. 

U/»«.t/  ^.^/.iu'/  4m  m'A  tt  fint  fmn  a  precipitate  vttli  a 
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solution  *of  nitrate  of  Bilrtr  •  but  in  a  few  minutes  tbe  solatioli  becomes 
filled  witb  fine  needles.  On  treating  tbe  crjrstals  witb  bot  Water,  tbej 
dissolve,  but  tbe  pbtbalate  of  ammonia  gives  off  2  atoms  of  water,  and 
tbe  solution  deposits  very  brilliant  flakes,  wbicb  contain  40*^  per  cent. 
A^,  and  consist  of  a  compound  of  pbtbalimide  witb  argentatnmoniuin 
(0»*NH*(NAgH»)0*.)    (Laurent.) 


Phenyl-phthalamic  Acid.* 
C*NH"0«  =  C"(NHC"H'^)H»0«. 

Laurent  &  Oerhardt.    (1848.)    N'.  Ann.  Chim.  Phys,  24, 190. 
PhthdUmilic  acid. 

Pbenyl-pbtbalamido  Is  boiled  witb  ammonia  and  a  little  alcoboli^till 
in  tbe  course  of  a  few  minutes  tbe  wbole  is  dissolved,  and  tbe  solution, 
wbile  still  bot,  is  neutralised  witb  nitric  acid.  Tbe  acid  crystallises  out 
on  cooling. 

It  forms  beautiful  crystalline  flakes;  melts  at  192®,  and  begins  to 
sublime  in  needles.    Its  aqueous  solution  reddens  litmus. 

Laurent  ft 

Gerhardt. 

28  C    168    ..,     69/1     69-3 

N    14     ....       5-81 

11  H    11     ....      4-56     4-6 

6  0    48     ....     19-92 

C»NH"0«  241     ....  10000 

Pbenyl-pbtbalamio  acid  evolves  aniline  wben  partially  fused  witb 
hydrate  of  potasb. 

It  dissolves  to  a  very  sligbt  extent  in  cold  water,  but  more  freely  in 
bot  water. 

Tbe  acid  neutralised  witb  ammonia  docs  not  precipitate  cbloride  of 
barium  or  cbloride  of  calcium;  witb  acetate  of  lead  and  witb  salts  of 
silver,  it  forms  wbite  precipitates. 

It  is  very  soluble  in  alcohol  and  in  ether. 


Phthalimide/ 
C»NH»0*  =  C^«NH»0*,0«. 

Laurent.     (1836.)    Ann.  Chim.  Phys.  61,  121;  Rev.  scient.  13,  600; 
N.  Ann  Chim.  Phys.  23,  119. 

Naphthalimide. 

Formation.  By  beating  acid  pbtbalate  of  ammonia': 

-   CWH»(NH^)08=  Ci«NH*<y   +   4H0; 

pbtbalamate  of  ammonia,    (p.  30.) 

*  It  will  be  convenient  to  treat  of  the  following  clerivativcs  of  pbtbalic  tdd,  iooner 
tban  Is  in  •coorckmee  witii  tlie  general  plan  of  the  work. 
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Prepdratum.  When  acid  pbthalate  of  ammontt  ib  dietiHed  in  a  ielort» 
water  U  set  free  and  phthalimide  sublimes. 

Properties.  Coloarless.  Crystallises  from  ether  by  spontaneous  e¥»- 
poration  in  six-sided  prisms,  derived  ^m  a  rhomboidal  prism  with  ao^es 
of  113^  Melts  when  boated,  and  solidifies  in  a  striated  mass  on  cool- 
ing; at  a  stronger  beat,  it  boils  and  snblimes  in  reiy  light  flakes. 
Inodorous  and  tasteless. 


16  C    ^ 96  ....  65-30  64-65  .«.  648 

N  14  ....  9-52  8-90  ....  9-0 

5  H  5  ....  3-40  3-10  ....  S'S 

4  O  32  ....  21-78  23-35  ....  22*9 

C"NHH>» 147  ....  100-00  100-00  ....  lOO'O 

Itomeric  with  isatine. 

Decompositions.  1.  Pbtfaalimide  is  not  attacked  by  chlorine  or  by 
weak  or  diluted  acids.  —  2.  It  dissolves  in  strong  sulphuric  acid  when 
heated;  and  if  water  is  added  to  the  solution,  phtbalic  acid  separates  out 
on  cooling.  —  3.  Boiled  with  an  alcoholic  solution  of  potash,  it  ovolvcs 
ammonia  and  forms  pbthalate  of  potash. 

Combinations,  Phthalimide  is  insoluble  in  cold  water^and  bni  slightly 
soluble  in  hot  water. 

Silver-phthalimiJe.  —  A  boiling  alcoholic  solution  of  phthalimide  does 
not  precipitate  nitrate  of  silver;  but  on  addition  of  ammonia,  it  deposits  a 
pulverulent  precipitate  or  cryRtalline  spangles,  which  dissolro  in  hot 
ammonia  and  crystallise  out  unchanged;  its  solution  in  ammonia  and  a 
little  hot  water  deposits  needles,  which  appear  to  be  phthalamate  of 
ammonia. 

Laurent. 

Ag 108     ....     42-52     41-4 

C^NH^O^ 146     ....     57-48 

C»«NH^AgO* 254     ....  10000 

When  heated,  it  melts,  swells  up  and  forms  a  black  mass,  which  at  a 
higher  temperature,  assumes  a  beautiful  metallic  gold-green  colour; 
phthalimide  sublimes  at  the  same  time.     (Gerhardt,  Tr.  3,  488.) 

Phthalimide  dissolves  largely  in  boiling  alcohol  or  ether. 


Fhenyl-phthalimide. 

C«NH»0*  =  C"NH*(C»H»)0«,0«. 
Laurb.vt  a  OBRnARDT.     (1848.)     N.  Ann.  Chim.  Phys.  24,  189. 

On  melting  together  phtbalic  acid  and  aniline,  they  solidify  on  cooling. 
The  snbstanoe  is  pulverised  and  treated  with  boiling  alcohol,  in  order  lo 
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free  it  from  impurities  which  colour  it.  A  crystalline  powder  remains 
which  is  purified  by  sublimation  and  recrystallisation  from  boiling 
alcohol. 

It  forms  beautiful  colourless  needles.  Melts  at  203^  and  begins  to 
sublime  in  beautiful  needles  before  melting.  The  fused  mass  becomes 
oiystalline  on  solidifying. 

Laurent. 

28  C... 168    ....     75-35    75-3    ....    74-8 

N 14    ....      6-27 

9H 9     ....       4-04     4-2     ....       4*1 

4  0 „ 32    ....     14-34 


C«NH«0<    223    ....  100-00 

With  fused  h;^drate  of  potash^  it  forms  aniline  and  phthalate  of  potash. 
It  dissolves  in  boiling  ammonia  as  phenylphthalamic  acid. 
It  is  insoluble  in  water. 


Nitrophthalimide. 
C^N*H*0«  =  C"XNH*0«,0*. 

Laurent.    (1850.)    Ccmpi.  rend.  31,  539. 

Produced  by  melting  nitrophthalate  of  ammonia. 

AzihnucUw  C>«NH'. 

Fhthalidine. 
C^«NH»  =  C»«NH^H«. 

L.  DusART.  (1855.)  N.Ann.  Chim.  Phys.  45,335;  Chem.Centr.  185C,  8. 

Formation.  By  the  action  of  sulphuretted  hydrogen  on  nitrophthalin 
(p.  20),  in  presence  of  alcohol  and  ammonia. 

Preparation.  A  mixture  of  an  alcoholic  solution  of  nitrophthalin 
and  sulphide  of  ammonium  is  heated  to  50^  for  several  hours  in  the 
water-batib;  the  greater  part  of  the  alcohol  is  distilled  off;  the  remainder 
evaporated  almost  to  dryness  at  a  gentle  heat;  the  residue  extracted 
with  dilute  hydrochloric  acid ;  and  the  filtrate  saturated  with  potash. 
The  precipitate  is  at  first  white  and  then  redissolves  in  the  acid  solution 
with  a  beautiful  blue  colour ;  on  adding  an  excess  of  potash^  flesh- 
coloored  flakes  are  formed,  which  gradually  become  denser  and  dark. 
The  precipitate  is  washed  on  a  filter  with  water,  until  the  filtrate  no 
longer  exhibits  an  alkaline  reaction;  it  then  becomes  crystalline. 

vol..   XIII.  D 
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Propeiiiei,  Phthalidine  crystallises  from  its  aqaeoos  solation  after 
the  lapse  of  a  few  days  in  bcantifal  needles.  When  melted  and  cooled, 
it  forms  a  crystalline  mass  of  the  colour  of  realgar.  It  melts  at  about 
22°;  and  when  it  solidifies  the  thermometer  rises  to  84' 5^  It  smells 
like  naphthalin,  and  tastes  unpleasantly  pungent.  Its  solutions  do  not 
restore  the  blue  colour  to  red  litmus,  but  its  vapour  (at  what  tem- 
perature) L.)  turns  it  immediately  blue.  Very  small  quantities  of 
phthalidine  impart  a  beautiful  blue  colour  to  solutions  of  ferric  salts. 

At  130"*  Dusart. 

16  C  96     ....     80-67  80-46 

N 14     ....     11-77  11-24 

9  H 9     ....       7-56  7'42 

C^NH* 119     ....100-00     99-11 

Decampodtions.  1 .  Phthalidine  begins  to  boil  at  255%  bat  the  ther- 
mometer rises  very  rapidly,  while  decomposition  takes  place,  and  a  car- 
bonaceous residue  remains  behind.  —  2.  It  is  converted  into  a  yellowish- 
white  mass  by  chlorine  water.  —  3.  It  reduces  nitrate  of  silver,  while 
very  brilliant  crystals  are  deposited  from  the  solution.  The  aqueous 
solution  produces  a  grey  precipitate  with  mercurous  salts,  and  a  yellow 
precipitate  with  ferrous  salts.  It  blackens  on  the  addition  of  chloride  of 
gold.  A  solution  of  hydrochlorate  of  phthalidine  is  rapidly  decomposed 
by  bichloride  of  platinum,  assuming  a  green  colour,  and  depositing  blue 
flakes  which  blacken  on  drying;  a  warm  saturated  solution  of  tiM  sslt 
forms  with  bichloride  of  platinum,  beautiful  yellow  crystals  which 
partially  decompose  on  drying. 

Combinations.  Phthalidine  dissolves  pretty  readily  in  oold  water. 
The  salts  of  phthalidine  are  soluble  in  water  and  in  alcohol. 

Sulphate  of  Phthalidine.  C>«NH»,HO,SO». —Sulphuric  acid  unites 
directly  with  phthalidine,  and  forms  a  dark  green  mass  which  attracts 
moisture  from  the  air  and  becomes  blue.  The  crystallised  salt  is  obtained 
by  double  decomposition,  or  by  mixing  the  alcoholic  solution  of  the  base 
with  sulphuric  acid.  It  dissolves  much  less  readily  in  alcohol  than  the 
other  salts.     Contains  23  per  cent.  SO'  (calculated  23*80). 

Hydrochlorate  of  Phthalidine.  —  On  saturating  a  warm  alcoholic  sta- 
tion of  the  base  with  hydrochloric  acid,  it  immediately  becomes  filled 
with  violet-blue  crystals. 


16  C  

N  

10  H  

..    96       . 
..     14 
..     10 
.     35-4     . 

...    61-78    .... 
...      901     .... 
...       0-43    .... 
...     22-78 

Dniart. 
....     60-65 

9-47 

6*64 

CI 

C»«NH9,HCl  .. 

..  155-4     . 

...  10000 

Fiirate  of  Phthalidine.  —  C"NH»,HO,NO*  is  formed  by  mizinc  tks 
alcoholic  solution  of  the  base  with  nitric  acid.  It  contains  15*0  per  cent 
of  nitrogen  (calculated  15-33). 

Phthalidine  dissolves  in  eyery  proportion  in  warm  alcohol  or  e(her. 
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Ethyl-phthalidine. 
C»NH»*  =  C"N(C*H»)H*,H«. 

DusART.     ^.  Ann.  Chim.  Fhys.  45,  335. 

Liquid  haying  the  odour  of  phthalidine.     It  distils  without  decom- 
position. 

HydriadaU  of  EthyUphthalidine  form  flakes  of  silvery  lustre.     It 
gives  off  iodine  at  100°  and  becomes  yellow. 

ffydrochlarate  of  Ethyl-pMhalidine  is  very  much  like  the  preceding 
compound. 

Dusart. 

20  C   120        ....    65-43     65-S 

N  14        ....      7-63    7-8 

14  H  14        ....      7-63    779 

Ci 35  4     ....     19-31 

C»NH«HC1....  183-4     ....  100-00 


Azo-nucleus  C"NH»0». 

Indigo-blue  C"»NH»0». 

QuATREBiiBE  D'IsJONVAL.     Fhys.  <k  chem.  Ahhandl,  Leipz.  1785, 1,  8. 

Beromann.     0pU9C,  5,  1. 

Planer  (&  Trohmsdorff).     Uniersuchung  der  blauen  Farhe  im  Waid- 

krauU.     Erfurt,  1780. 
BucHOLZ.    A.  GeM.  3,  8. 

GioBBRT.     Traits  sur  le  Pastd.    Paris,  1813;  J.  Phys.  78,  462. 
CllEVREUL.   J.  Phy$.  65,  309;  abstr.  N,  Gehl.  5,  873;  J.  Phys.  66,  869; 

Ann.  Ohim,  66,  8;  68,  284;  abstr.  Schw.  5,  291;  OUb.  41,  845;  42, 

315;  A.  Tr,  19,  93. 
Thomson.     Thorns.  Ann,  15,  465;  Schw,  31,  482. 
DoBEREiNBR.     Schw,  13,  480;  14,  372;  N.  Tf\  1,  2,  443. 
W.  Crum.     Pha.  Ann.  5,  81;  Schw.  38,  22. 
RuNGB.     N.  Tr.  7,  1,  72. 

Lb  Rotbr  &  Dumas.    J.  Pliaimi.  8,  877;  abstr.  Schtp.  36,  277. 
RoBiQUBT.    J.  Pharm.  25,  62. 
Liebio.    Mag.  Pharm.  18,  192;  abstr.  Schw.  51,  60. 
Bbrzblius.     Pogg.  10,  105  &  107. 
Hbrvt.    J.  Pharm.  26,  290;  Pharm  Cenir.  1840,  805. 
GiRARDiN  &  pREissBR.    J.  Pharm.  26,  844;  Pharm*  Cfntr.  1840,  817. 
WBBtON.    Quart.  Jcun  N,  Ser,  5,  296. 
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DuMAfl.     Ann.  Chim.  PhyB.  63,  265;  N,  Ann.  ddm,  Phyt.  2,  204;  J,pr. 

CJiem.  10,  222;  24,  193;  Pharm,  Centr.  1837,  339;  1841,  59Q. 
Ebdmann.  J.pr,  Chem.  19»  321;  24,  3;  PltArm.  Centr.  1841,  705. 
Fbitzsche,     J,  pr,  Chem.  23,  67;  Ann,  Phai-ni.  39,  76j  J.pr,  Chem.  28, 

193;  P/Mf-m.  Centr.  1843,  4. 
ScnuNCK.    N,  PhU,  Mmj,  J,  10.  73;  J,  pr,  Chem,  G6,  321;  Chefft.  Cmtr, 

1856,  50.     Further.     K.  PhlL  MaJjf.  15.  99;  J,  pr.  Cl^a,  73,  268. 

IndigOf  coloured  IndiffQ,  oxidUid  Indigtt,  Ij^mlukh  biw  Indigo,  Pifmmtwm 
Jndicum,  IndigoUnt, 

Indigo  was  used  by  ttii3  ancients  iu  iDdiaand  Egypt,  and  Is  mentioned 
by  D  Iosco  rides  and  Pliny  under  tlie  names  of  \pciKoif  and  indicum;  it 
first  came  into  use  in  Europe  at  the  commencement  of  the  16tb  century, 
wbile  woad  waa  already  cnltivated  in  France  and  Germany  in  tbe  6tb 
century. 

The  following  plants  yield  indigo  blue;  Indigofera  tindcria^  ami, 
dispejyn^y  argent^a^  cerulea,  psettdotinctoria,  hirstttUj  ca roliniattat  (CUmor 
Hiirquiirdt  did  not  obtain  indigo  frooa  Indiffofera  au^fraitM^^  IsntiS  tin^i'ia 
and  lusit^nica,  Nerhim  tinctorlum^  s.  WrlgJiim  tinctorial  Mnndmia 
tinHoriUf  Asd^ias  tingaUf  Polygonum  (inctojium  and  chinente,  Gatega 
tiTictoria  (Hayne,  PerL  Jalirb,  1817,  118),  tbe  white  parts  of  the 
blossom  of  Tanherv'dlm  mnlonetms  (Link)  and  Limodoron  veratri/oiium. 
The  occurrence  of  indigo  in  Wrighim  tim^ria^  Marsdenia  tinctoria,  and 
A$ch*pias  tingens  is  doubted  by  Clamor  Marquardt  (Eeprrt,  57»  15). 
Tbe  following  plants  yield  a  bine  colouring  matter  similar  to  indigo. 
MercuriftJh  pertnniSf  Ifdampyrum  a7*vfnse  and  cristatitmf  Polygontim 
fagopyritm^  (Clamor  Marquardt),  and  Polygala  hracifolata*  (Dierhacb, 
Ann,  Phat*m,  3,  45),  Crofoii  tinctorium  and  vet'basd/oHumf  Phytoiaeca 
decandra  and  mf,ricana  (Landerer,  Itepert,  84,  69),  Monotropa  hypopUyu 
(Reinsch,  Jffhrk  '25,  293  ) 

Indigo-bliie  is  eomewliat  frequently  deposited  bynnbealtby  urinei 
especially  in  tuberculosis.  (Hill,  Hassal  Chan,  Oaz,  1854,  320;  Ann, 
Phnrm.  90,  12%.) -^Cy^nmr in e  {q,  v.),  ^t^i  inirestigated  by  Braeonnot, 
reacts  differently  from  indigo-blue. 

Tifws  rfgptding  the  rmtnre  of  the  Buhsiance  in  indigo  plant f^  wKiA 
yieldi  indigo-bhte. —  Indigo  plants  contain  only  the  base  of  the  colouring 
matter,  which  of  itself  is  green  ;  it  i^  kept  in  solution  by  tbe  carbonic 
acid  erolved  in  the  preparatiou  of  indigo;  it  is  set  free  by  tbe  addition  of 
alkalis  and  absorbs  from  the  air  a  substance  which  converts  it  into  indigo- 
blue*  (Roxburgh,  Transact,  of  the  Society  of  Aris,  vol.  28.)  iiaiit 
imetoria  and  indigofrra  anil  contain  a  hydrogen*compound  of  indigo-bloe, 
namely,  white  indigo  (Dobereiner's  icofidic  acid),  which  is  held  in  eola- 
tion by  the  sap  and  when  exposed  to  the  air  is  oxidised  to  indigo-blue. 
(Chevreul,  Girardin  Sc  Preisser.)  The  indigo-plants  contain  ooloarlett 
indigogen,  which  is  soluble  in  water  and  contains  more  carbon  Umii 
indigod)luf%  into  which  it  is  converted,  with  formation  of  c^irbonic  aeidi 
ty  absorbing  oxygen  from  the  air  This  oxidiition  is  promoted  by  heat 
or  by  the  pre»cnce  of  alkalis,  especially  by  lime  ;  it  is  arrested  by  acidp, 
even  by  carbonic  acid.  (Giobert.)  The  leaves  of  Polygonum  tineinrium 
ooatain  m  colourlc4<Ls  combination  of  iudigo-bfue  with  a  resin  which  may 
ke  eittmcted  by  ether  and  is  soluble  in  water;  tlie  resin  i^  decomposed  by 
a«tds  or  alkalis.    (Herry.)    According  to  Schunck,  no  plant  can  eonUb 
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white  indigo,  nince  the  latter  requires  free  alkali  for  its  solution,  while 
the  sap  of  plants  is  always  acid  and  moreover  contains  free  oxygen. 
Woad  contains  a  compound  called  indican,  C"*NH''0'*,  which  is  readily 
soluble  in  water;  this  substance  when  boiled  with  strong  acids,  splits  up 
into  blue  indigo  and  a  peculiar  kind  of  sugar,  without  the  intervention 
of  oxyi^^n  : 

C*^NH»0»  +  2H0  «  C»CNH*02  +  C3*H»0». 
FarnuUion.    By  the  action  of  oxygen  upon  white  indigo  ! 
C«N2H»0*  +  20  -  2C»«NH«0«  +  2H0. 
By  boiling  indican  with  strong  acids.     (Schnnck.) 

PreparaUan  of  Commercial  Indigo.  I.  From  Fresh  Leaves.  —  In 
Bengal,  the  plants,  which  are  cut  close  to  the  ground  whilst  the  blossom 
is  unfolding,  are  placed  in  a  brick  cistern-— («^^tn^  vat,  Gakmngskupe, 
treinpoire,  pourriture),  which  is  filled  several  inches  deep  with  cold 
water,  and  allowed  to  ferment.  At  30''  the  fermentation  is  finished  in 
12  or  15  hours;  at  lower  temperatures  it  requires  a  longer  time.  The 
gas  evolved  is  a  mixture  of  carbonic  acid  and  atmospheric  air  from 
which  the  oxygen  has  been  absorbed;  it  was  found  to  contain  at  first  27*5  per 
cent,  carbonic  acid,  5*8  per  cent,  oxygen,  and  66*7  per  cent,  nitrogen ;  at  a  later  stage, 
40'5  per  cent,  carbonic  acid,  4*5  per  cent,  oxygen  and  55'0  percent,  nitrogen ;  when  the 
fermentation  was  over,  the  solution  erolved  on  boiling,  a  gas  which  contained  78*0  per 
cent,  carbonic  acid,  2*3  per  cent,  oxygen  and  19*7  per  cent,  nitrogen.  A  second  ex- 
periment gaTe  86  per  cent,  carbonic  acid,  and  very  little  oxygen.  The  leaves  lose 
from  12  to  14  per  cent,  of  solid  matter  during  the  fermentation,  but  appear  still  fresh 
and  green  after  it  is  o?er.  When  the  liquid  no  longer  rises,  it  is  drawn 
off  into  the  beating  vat  {Schlagekitpe,  batterie)  which  stands  lower,  where 
it  is  kept  stirring  for  an  hour  and  a  half  or  two  hours,  whereupon  car- 
bonic acid  is  evolved  and  the  indigo  at  first  separates  in  large  flakes. 
When,  after  being  repeatedly  stirred,  it  forms  ffrains  like  fine  sand 
and  the  solution  is  clear,  the  indigo  is  allowed  to  settle.  After 
2  or  3  hours  the  liquid  is  drawn  off  from  the  deposit  (If  the  fer- 
mentation is  properly  conducted,  the  indigo  settles  readily  down,  the 
liquid  is  of  a  malaga-brown  colour,  and  forms  a  thick  foam  which  rapidly 
disappears.)  —  For  further  particulars  see  /.  Pharm.  26,  276.  The  deposit 
is  boiled  for  3  or  4  hours  in  a  copper  vessel  and  then  thrown  upon  a  linen 
filter;  it  is  afterwards  pressed,  cut  into  squares  and  dried  by  heat.  1000 
pts.  of  the  solution  of  the  leaves  yield  from  0*5  to  0*7  pts.  of  indigo; 
more  is  precipitated  on  the  addition  of  potash- ley  or  lime-water,  but  it  is 
not  so  pure. 

Respecting  the  manufacture  of  indigo  in  the  Caucasus,  see  Dingh  pol,  J,  126,  304. 

2.  From  dry  leaves.  —  a.  In  the  southern  part  of  India,  the  ripe 
leaves  which  have  been  completely  dried  by  the  sun,  are  kept  for 
4  weeks,  when  they  assume  a  leaden-grey  colour  (if  kept  for  a  longer 
time  they  become  black  and  yield  less  indigo).  The  leaves  are  then 
covered  with  six  times  their  bulk  of  cold  water,  and  after  two  hours  the 
green  solution  is  drawn  off  into  the  beating  rat;  it  is  kept  stirring  (for 
about  2  hours)  till  it  becomes  dark  blue  and  the  indigo  begins  to  precipitate 
then  mixed  with  lime-water,  allowed  to  settle  down  and  treated  as  in  the 
preceding  method.  —  Indigo  is  obtained  in  the  same  way  in  the  south  of 
France  from  a  hot  extract  of  Nenum  tinctorium  and  Polygonum  tinctotium, 
(Compare  J.  Pharm.  26^  270;  J.pr.  Chem.  10, 180.)    Indigo  was  formerly 


pr ^foried  from  wc<i»i  In  %  vjeLmi  TTrvrupr.  br  CHpLojia^  IcpU  vsicr  aod 
ptwipitAtinz  w[;h  L1e:«-wi»7:  a  'iKr^r  cn'.zor  vv  iatpttncd  to  the  pro- 
4zfX  hj  4txmrt.z.z  it*  ^ar^xa*:-*  of  1:=*  wltii  kjirocAlarie  acid.  The 
pnparufon  of  :ni:z^^  fr:!3  P>jr-/:'i«n  ftA.'fv.^ui  ii  icndered  diffcalt  bj 
»  reiia  wL>L  toe  pl&ni  ovctAin.  TliU  resin  ij  Kpantcd  bj  miziii^  ue 
hnlmfA.  It^r^,  wiih  on^^-^&Lih  of  tbeir  v^ixis  c-f  prcio^alpbale  of  tioOy  mod 
a/i/i:nz  a  ^^S^ient  q^acticj  cf  v&:er  v:-z^it^  vitb  exeen  of  earbonaie 
of  potash :  the  vfaofe  »  tk^s  throvn  c{->=  &  £  Iter,  and  tbe  tolvtioii  mixed 
with  miEc.eiii  ex  trie  add  to  renier  Is  slizLtlj  acid.  Oa  neatnliBBir  witk 
carfjKpnat«  of  p^«ta.^h.  it  b<coxc<^  lis?  and  depo^h^  all  tbe  isdigo  witkia 
24  hozn:  the  indizo  ha.«  lov  the  same  properties  as  that  obtamed  from 
/^i^of^ra.     Gaadry,  (X  J,  Pkarok.  5,  13a) 

r<;mmercial  iDdi^jr  conuias  from  30  to  90  percent,  of  mdigo-bliie; 
the  remaioder  coii«utj  of  indigo-red,  isdigo-brovn,  iadigo-gfaiftaa,  car- 
bonate of  lime,  magnesia,  aiomina  and  oxide  of  iron.  —  rmmpmm  Un.  {N. 
Kfmri,  J,  t^  Se,  7,  W>/;  alM  Dietir^mmy  ^  Ckemisirf.  4th  Ed.  pi  S29.)  fiiMiMtwurr 
V.  ^.  dm.  2$,  217,.  —  ^See  foither  /A«  Fc/m/im  ^huUf,  ^  59). 

PurijUaJtion  of  O/mnurcinl  Indigo.  <i.  By^xtrocimg  iki  mpmiUa.-^ 
Powdered  indigo  i«  boiled  with  water,  then  with  alcohol,  then  with  hjdro- 
cblorie  acid  and  a^in  with  water.  (CheTreal.)  It  if  boiled  with  hjdro- 
cblofic  acid,  then  with  strong  potash,  and  then  repeatedly  with  alcohol. 
fBerzeliiM.;  —  Fritzecbe  remorea  the  indigo-red  by  wiling  with  an 
alcoholic  solotion  of  potash.     {J.  pr.  Ck^m.  2S,  199.) 

h.  By  oxi/JUi'ng  the  Indujo-vrhiU  contained  in  tht  rat  wUk  ««r.  1.  OM 
vat.  a.  Bltu.  tat  (vurioUkupe.  Cwt  m  U  coupente).  —  1  pt.  of  finely  gromd 
indigo  is  mixed  with  hot  water,  in  which  4  pts.  of  qnick  lime  are  daked; 
aod  to  this  is  ailded  a  solation  of  3  pts.  of  snlpluite  of  iron  free  from 
copper,  the  whole  being  stirred.  (If  the  sulphate  of  iron  is  yellowish, 
one-third  more  is  taken.)  Water  is  then  add^  to  the  amount  of  100  or 
200  times  the  wei^rht  of  the  ealphate  of  iron,  according  as  the  dye  is 
reqaire^l  dark  or  light,  and  the  whole,  after  being  stirred,  is  allowed  to  rest 
The  proportions  quoted  are  those  most  commonly  employed  in  d3*eing; 
when  the  indigo  is  particularly  pure,  more  lime  and  sulphate  of  iron  must 
l#e  taken.  An  excess  of  lime  yields  a  sJi^irp  yat  (srAar^  K^pt)t  from 
which  the  threads  of  the  stuff  do  not  readily  take  up  the  dye;  too  little  lime 
yields  a  noff  vat  (UIm  A'u/^)^  which  does  not  dye  so  well.  On  the  addi- 
tion of  carlK>nate  of  potash,  a  compound  of  indi^^white  with  potash  is 
formed.  A  sdiment  is  formed  and  u  yellow  solution,  which  becomes 
rovered  with  a  copper-colonred  film  (floorer);  the  solution  is  drawn  off 
from  the  sediment,  and  deposits  tolerably  pure  indigo-blue  on  exposure  tu 
the  air.  —  Thomson  digests  commercial  indigo  with  lime,  sulphate  of  iron 
and  wat*.-r,  and  exposes  to  the  air  the  decanted  solution  of  the  compound 
of  indiffo-whito  with  lime;  he  then  removes  the  carbonate  of  lime  from 
the  blue  precipitate  with  hydrochloric  acid,  and  the  indigo-red  with  water, 
afterwards  washes  with  water  and  dries.  —  Berzelius  mixes  3  pts.  of  indigo 
(purifiH  according  to  I)  with  C  parts  of  quick  lime  freshly  slaked,  4  ptt. 
of  sulphate  of  inn,  and  4.50  pts.  of  boilinsf  water;  he  then  closes  the  vessel 
and  shakes  repeatedly  ;  allows  the  whole  to  subside  and  lemores  the 
yellow  solution  by  means  of  a  syphon;  again  adds  hot  water  and  draws 
It  off  after  repeated  hhaking ;  mixes  the  whole  of  the  solution  with 
hydrochloric  acid;  exposes  it  to  the  air  and  agitates  it  till  the  indigo  i* 
-ompletf ly  oxidised  ;  then  throws  it  on  a  filter  and  washes  with  water. 
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—  Erdmann  mixes  together  1  pt.  of  indigo^  2  pts.  of  sulphate  of  iroDj 
d  pts.  of  lime  and  60  pts.  of  water;  draws  off  the  clear  solution  and  mixes  it^ 
with  repeated  stirring,  with  dilute  hydrochloric  acid;  and  washes  the  pre- 
cipitate in  contact  with  the  air.  The  residue  yields  fresh  quantities  of 
indigo-hlue  when  again  stirred  up  with  hot  water,  nnd  with  lime  if  neces- 
sary.—  The  indigo-hlue  thus  obtained  contains  a  little  gypsum,  at  mo^ 
075  per  cent.,  and  indigo-red,  which  it  is  difficult  to  remove  by  boilinfi^ 
with  alcohol;  it  is  better  to  reduce  the  indigo  again  in  the  cold  Tat  and 
precipitate  it  with  hydrochloric  acid.  —  According  to  Dumas,  a  littlo 
sulphide  of  calcium  is  formed  in  the  vat,  and  hence  sulphur  is  mixed 
with  the  indigo  when  it  is  precipitated  by  hydrochloric  acid;  this  he 
remoYes  with  bisulphide  of  carbon.  —  In  the  »u-called  orpiment-vcU,  a 
solution  of  the  compound  of  indigo- white  with  potash  is  formed  in  » 
mixture  of  indigo-blue  with  tersulphide  of  arsenic,  potash  and  water 
by  the  oxidation  of  the  resulting  sulpharsenite  of  potassium;  the  solution 
deposits  indigo-blue  when  exposed  to  the  air. 

Protochloride  of  tin  may  oe  used  in  the  indigo- vat  (p.  45). 

/8.  Warm  vats,  —  1 .  Woad-vat.  {Pastel-vat.)  On  mixing  from  2  to 
6  pts.  of  finely  powdered  indigo  with  from  30  to  50  pts.  of  woa3,  2  pts.  of 
madder,  2  pts.  of  bran,  1  to  8  pts.  of  potashes  and  \  pt.  of  lime,  and  warm- 
ing with  1000  pts.  of  water  (6000  to  7000  litres)  at  SO"",  a  fermentation  is 
set  up  in  which  water  is  decomposed  and  the  nascent  hydrogen  forms 
indigo-white,  which  combines  with  the  ammonia  simultaneously  formed. 
The  brownish  yellow  liquid  first  becomes  green  on  exposure  to  the  air, 
and  then  deposits  indigo-blue;  it  may  be  used  for  dyeing  for  three  to 
six  months  if  it  be  kept  warm,  and  madder,  bran,  indigo  or  potashes  added 
from  time  to  time.  (Instead  of  madder,  beetroot-molasses  and  malt  may 
be  advantageously  used).  —  2.  In  the  potash  or  Indian  vat,  in  which  woad 
and  lime  are  not  used,  3  pts.  of  indigo  are  added  to  a  mixture  of  2  pts.  of 
madder,  2  ptt.  of  wheatrbran,  6  pts.  of  potashes  and  1000  pts.  of  water  at 
60^;  after  36  honrs,  3  pts.  of  potashes,  and  after  12  hours  more  the  same 
quantity  of  potashes,  are  likewise  added.  (This  vat  is  easier  to  manage 
than  the  woad  rat.) 

7.  To  obtain  indigo-blue  in  the  crystalline  state,  4  oz.  of  raw  indigo 
and  4  oz.  of  grape-sugar  are  introduced  into  a  flask  capable  of  containing 
12  lbs.  water,  to  which  6  oz.  of  the  strongest  soda-ley  are  added;  the 
whole  is  well  shaken;  and  the  flask  completely  filled  with  hot  alcohol.  It 
is  then  tightly  corked  and  left  for  several  hours,  until  the  solution  is 
sufiEiciently  c^r  to  permit  its  being  siphoned  ofl*  into  a  larger  flask,  in 
which  it  IS  allowed  to  stand  loosely  covered.  The  solution,  at  first  of 
a  beautiful  yellowish  red  colour,  now  gradually  turns  blue,  whilst  indigo 
separates  out.  The  solution  is  filtered  and  the  indigo  is  washed,  first 
with  alcohol  and  then  with  water,  till  the  filtrate  is  colourless.  In 
this  manner  2  oz  ^50  per  cent.)  of  pure  indigo-blue  are  obtained.  If  the 
brown  alcoholic  solution  is  poured  back  hot  into  the  first  flask,  it  yields 
3  per  cent,  more  indigo;  but  it  is  then  nearly  exhausted.  (Fritzsche, 
Marchand.)  —  Indigo  also  forms  a  vat  immediately  with  grape-sugar, 
caustic,  soda,  and  hot  water;  the  decanted  solution,  when  exposed  to  the 
air,  deposits  indigo  containing  a  quantity  of  indigo-red,  which  may  be 
extracted  by  an  alcoholic  solution  of  soda.     (Fritzsche.) 

c.  By  stiblmalton.  When  powdered  commercial  indigo  is  heated  on 
a  watch-glass,  a  silver  dish,  or  a  spoon,  a  network  of  crystals  is  formed. 


40  P1LVIA&T  NLCLELS  C-*H=:  AZO->tCLEUS  CWfi'O^. 

which  niAT  he  mnoTed  vith  a  pilr  of  foRcps,  mad  the  cfystmb  carefullj 
cepanted  txm  aJhsenn^  pam^Ies  of  caxfaoiiy  under  ft  mftgnifyiDg  gUtt. 
(Le  Borer  v  Dzz^:  I>:-:.i>.';  Cbevreol  rablimad  indigo  in  a  erncible 
fitsed  wiuK  ;&  cover  '.T^e;  a  hoc  fire ;  much  indigo  was  decomposed  in 
this  opentioB.  —  Cmm  heau  indigo  between  two  pktinom  crucible  lidi^ 
which  are  separated  from  one  another  bj  a  distance  not  greater  thin 
I  inch,  till  the  hissrnc  socsd  ceases.  —  Bmeiins  suUimee  indigo  in  an 
exhausted  retort,  of  the  ^Lte  of  a  chicken's  eg^  cnts  off  the  upper  part  of 
the  retort  ttLou  the  crjfr.i!>  hare  sublime^  and  separates  the  lower 
crvstab  from  the  ;itiherixi^  porticks  of  carbon.  The  crystals  are  freed  bj 
etLer  frotu  tracer  of  cLI  acd  re^in.  —  Tajlor  stirs  np  an  intimate  mixture 
of  2  pt&  finelj  powdereu  ind:co  and  1  pt.  ^rpsum  with  water  into  a  this 
paste,  which  'he  spread<  apon  sheet-iron  in  layers  2  indies  broad  and 
^  inch  deep.  These  are  dried  bj  exposure  to  the  air.  then  heated  at  one 
end  with  a  spirit-lamp  till  red  rapours  are  CTolred,  and  so  the  operation 
is  ctistin'ied.  If  the  masi»  caiches  fire,  it  is  extinguished  by  a  drop  or  two 
of  water.  The  relretv  indx^  is  easilv  separated^  and  may  be  purified 
by  alcohol  and  ether.   \Sfid.  Gjz,  1843»  130.) 

l^rtparatioH  or  InJi^o^m^  rrom  Imiiean*  —  Aceerding  to  Sdiunek, 
the  aqueous  solntion  of  indican  from  woad-leaTeSy  which  must  not  be  too 
dilute,  is  boiled  with  sulphuric  or  hydrochloric  acid ;  and  the  abun- 
dant purple-blue  precipiute  is  filtered  off  and  washed,  first  with  water 
and  then  with  boiling  alcohol,  till  the  filtrate  is  of  a  pure  blue  colour:  die 
residue  is  said  to  consist  of  pure  indigo-blue.  — >  According  to  8eliundt*i 
latest  experiments,  it  apiiears  that  nitric,  oxalie,  tsrtaric,  and  acetic  acid 
are  also  capable  of  converting  indican  into  bine  indigo  :  acetic -add,  how- 
ever, acts  less  powerfully  than  the  rest. 

jProp^iei.  InJi:ro-blue  sublimes  in  right  rhombic  prisaia  (fig.  75 ; 
H  :  u  =  103''  SO,  M  :  m  =  ICS  15',  h~  :  n  =  149^  12^;  it  :  a  = 
165'  e^.y  :  y  =  lOS,  y  :  . «  =  126-  (MiUer,  Fo^,  2«,  559) ;  in  six- 
sided  prismsy  the  bases  of  which  are  replaced  by  two  faces  which  seem  to 
form  an  obtuse  angle  with  one  another  (derirable  from  a  rhombic  prism 
with  angles  of  32 ~  and  1 4S^)  ( Laurent.^  Its  lustre  is  semi-metallic^  and 
by  reflected  light,  dark  red  inclining  to  copper-red  (according  to  Cram, 
it  is  red  when  vieweil  obliquely  under  the  microscope ;  and  of  a  brillisnt 
blue  when  viewed  i»orpendicularly).  When  prepared  iu  the  wet  way,  it 
is  dark  blue,  and  ac(|uires  hy  pressure  a  dark  co]»per  colour  and  almost 
metallic  lustre.  It  is  inodorous  and  tasteless,  and  docs  not  react  upon 
vegetable  colours.  —  Iu  open  ves£>oIs,  it  volatilises  at  about  288"  in  dark 
purple-red  vapours;  in  closed  vessels,  it  tioconiposes  partially  when  heated, 
(Crum.^  —  It  volatilises  without  decomposition  only  in  a  current  of  air  or 
in  vacuo;  the  powder  dropi>ed  on  a  piece  of  heated  platinum  foil,  vola- 
tilises in  purple  vapours  without  leaving  a  residue,  each  particle  being  sup- 
ported by  the  vapour  without  coming  in  contact  with  the  foil.     (Dumas) 

Cram.  Ure.  Le  Royer  &  Dvmas. 
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The  indigo-blue  analysed  by  Crum,  by  Le  Royer  St  Damas  (e),  by  Duraas  (a),  and 
by  Erdmann  and  Laurent,  wbs  obtained  by  sublimation ;  that  analysed  by  Ure  contained 
indigo-rcd ;  a,  analysed  by  Lc  Royer  &  Dumas,  was  obtained  by  boiling  (p.  38,  a) ; 
b,  from  the  blue  vat  (p.  38,  b).  Erdmann  fc  Marchand  found  previously,  75*7  per 
cent,  carbon,  in  sublimed  indigo-bluc,  exhausted  by  boiling  with  alcohol  (./.  pr, 
Chem.  19,321). 

Indigo-blue  is  isomeric  with  cyanide  of  benzoyl. 

Decompositions.  1.  Indigo-blue  melts  aud  boils  when  heated  in 
contact  with  the  air;  at  higher  temperatures,  it  bums  with  a  bright 
aud  very  smoky  flame,  leaving  a  residue  of  difficultly  combustible  char- 
coal. (Berzelius.)  —  By  exposure  -  to  air  containing  ozone  it  is  quickly 
converted  into  isatin.  (Erdmann^  J.  pr.  Chem,  Ixxi.  209.) —  2.  By  dry 
distillation  it  yields  a  veir  little  un decomposed  sublimate,  together  with 
carbonate  aud  cyanide  of  ammonium,  aniline,  empyreumatic  oil,  and  a 
large  residue  of  shining  charcoal.  1 1  pts.  of  indigo4>Iue  3rield,  in  this  ope- 
ration, 1'88,'pts.  of  sublimed  indigo  and  6'44  pts.  of  charcoal ;  if  the  heat  be 
continued  till  the  sublimed  indigo  is  completely  destroyed,  there  are 
formed,  amongst  other  products  of  decomposition,  0*19  nitrogen,  0*28  car- 
bonic acid,  0*8  carbonic  oxide  and  hydrocarbons,  and  0*8  ammoniacal 
water.  (Crum.)  On  heating  indigo- blue  in  vacuo,  a  bro^in  oil  is 
formed  together  with  a  large  proportion  of  sublimed  indigo,  but  no  per- 
manent gas  or  aqueous  liquid  ;  by  rapid  heating,  more  sublimate  is  ob- 
tained, and  a  fused  shining  charcoal ;  on  heatmg  more  graduallv,  less 
sublimate  is  formed,  together  with  a  dull  earthy  charcoal.  (Berzelius. — 
compare  Unverdorben,  Po^^.  8,  397.)— 3.  Dry  chlorine  does  not  act  upon 
indigo-blue  between  0^  and  100°.  If  indigo-blue  is  stirred  up  with  water 
into  a  thin  paste,  and  chlorine  passed  through,  while  the  whole  is  kept 
cool,  the  mass  becomes  first  greyish-green  and  then  yellow.  Neither 
carbonic  acid  nor  any  other  gas  is  evolved.  An  orange-coloured  deposit 
b  formed,  and  a  yellowish-red  solution  ;  on  distilling,  terchlorocarbolic 
acid  and  terchloraniline  sublime,  and  a  liquid  distils  over  which  smeUs 
of  anisic  acid,  and  contains  hydrochloric  acid  and  terchlorocarbolic  acid. 
The  residue  in  the  retort  dissolves  in  boiling  water,  leaving  a  brown 
resin,  which  is  formed  in  small  quantity  only,  if  the  mass  is  cooled  as 
much  as  possible  during  the  action  of  the  chlorine,  and  the  passage  of  the 
chlorine  is  interrupted  before  all  the  indigo-blue  is  destroyed.  The 
boiling  aqueous  solution  deposits,  on  cooliug,  a  yellowish-red  crystalline 
powder,  which  yields  chlorisatin  and  bichlorisatin  when  recrystallised 
from  alcohol.  (Erdmann.)  Berzelius  took  advantage  of  the  destruc- 
tion of  indigo-blue  by  chlorine  to  determine  the  amount  of  indigo-blue 
contained  in  commercial  indigo.  To  a  known  quantity  of  chlorine  water 
lie  added  pure  finely-powdered  indigo  as  long  as  it  'dissolved  with 
yellow  colour,  and  then  ascertained  how  much  of  tbe  indigo  to  be  tested 
was  decolorised  in  the  same  way  by  the  same  quantity  of  chlorine  water; 
the  amount  of  commercial  indigo  employed  contained  the  quantity  of  indigo* 
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bluo  which  was  used  ia  the  firtit  experiment. — This  method  is  inaoeormie, 
since  nudissolved  indigo  produces  no  perceptible  difference  in  the  colonrof 
the  solation,  and  requires  more  decolorising  matter  than  ia  present  in  the 
solution;  the  indigo  to  be  tested  must,  therefore,  always  be  oompletelj 
dissolved.  (Mohr,  Lehrh.  der  Titrir-methoden,  191.)  (For  letts  for  indigD 
see  Sulphindigotic  Acid,  p.  59.)  —  4.  Bromine  acts  npon  indigo  in  the 
same  manner  as  chlorine.  On  treating  moist  incUgo  with  bromine, 
a  yellow  mass  is  formed,  which  yields,  by  distiliation,  terbromo- 
carbolic  acid  and  terbromanlline;  the  residue  contains  a  little  bromiss- 
tin,  a  large  proportion  of  bibromisatin,  and  a  little  resinoos  matter. 
(Erdmann.)  —  5.  Iodine  decomposes  indigo  only  when  heated.  (Ber- 
zelius.)  —  6.  Indigo  is  decomposed  by  heating  it  with  chlorate  of 
potash  and  hydrochloric  acid.  Only  traces  of  chloranil  are  formed. 
(Hofmann.)  —  7.  When  boiled  with  dilute  nitric  acid,  it  gives  off  a  large 
quantity  of  gas,  and  forms  isatin  and  a  brown  resin;  with  a  stronger  acid 
it  forms  principally  nitrosalicylic  acid  (xii,  305^,  and  with  an  excess  of 
nitric  acid  of  sp.  gr.  143  it  yields  picric  acia  (zi,  212);  at  the  same 
time  carbonic  acid,  prussic  acid,  oxalic  acid,  and  the  so-called  artificisl 
indigo-resin  are  formed.  —  5  pts.  of  fuming  nitric  acid  become  so  rio- 
lently  heated  with  1  pt.  powdered  commercial  indigo  that  the  mass 
takes  fire.  (Woulfe,  Winckler,  Bepert.  41,  330.)— When  indigo  is 
boiled  in  a  retort  with  nitric  acid  and  the  receiver  snrrounded  with 
ice,  yellow  needles  pass  over.  These  when  heated,  melt  into  a  clear 
yellow  oil,  and  distil  without  decomposition  at  a  higher  temperatore; 
they  have  an  aromatic  odour  and  a  sweet  aromatic  taste.  They 
redden  litmus,  and  dissolre  very  abundantly  in  water  with  yellow 
colour ;  they  dissolve  in  ammonia,  without  yielding  a  crystalline  product 
on  evaporation.  They  form,  with  potash,  a  solution  which  is  at  first 
dark  yellow,  and  soon  becomes  filled  with  microscopic  crystals.  The 
crystals  are  readily  soluble  in  water,  from  which  they  crystallise  nn* 
changed  on  evaporation ;  they  appear  of  an  oran^  colour  by  reflected 
liffht,  and  bluish  green  by  transmitted  light.  (Fritzsche.)  —  A  eolation 
of  sulphate  of  nitric  oxide  in  oil  of  vitriol  forms  with  indigo  in  the  cold 
a  green  solution  which  when  heated  becomes  of  a  beautiful  rose  colonr, 
and  then  dark  purple  rod.  (Prevostaye,  Ann.  Chim.  Phyi.  73,  377.) 
—  8.  Concentrated  cJiromic  acid  destroys  indigo-blne  immediately, 
especially  when  heat  is  applied,  with  violent  evolution  of  carbonic 
acid  and  precipitation  of  ^esquioxido  of  chromium.  Dilute  chromic 
sicid  forms  a  clear  yellow-brown  solution  with  indigo;  if  this  is  heated  to 
near  the  boiling  point  and  filtered,  isatine  crystallises  out  on  cooling. 
(Erdmann.)  Cliloroclironiic  acid  does  not  act  upon  indigo-blao.  (Thom- 
son, yV;//.  31,  607.)  —  0.  On  boiling  indigo-blue  Mf ii\\  peroxide  of  letul,  a 
pale  yellow  solution  is  formed,  which  becomes  turbid  on  cooling,  and 
leaves  a  yellow  powder  when  evaporated  to  dryness.  This  sulMtance 
suspended  in  water  and  decomposed  with  sulphuretted  hydrocen, 
yields  a  brownish-yellow  filtrate,  which  on  evaporation  leaves  a  residue 
consinting  of  a  small  quantity  of  brown  rctiiin  and  a  few  crystals.  The 
sulphide  of  lead  contains  a  brown  resin,  melting  at  100",  which  maybe 
extracte<l  by  boiling  alcohol,  and  precipitated  by  water ;  boiling  water 
extracts  from  it  a  substance  which  on  evaporation,  deposits  crystals 
mixed  with  renin.  (Erdmann.)  —  10.  Afant/anic  sulphate^  manaanate,  of 
potash  and  i^rmanganaU  of  poi<t$h  decolorise  indigo.  ( Lefort,  Kev,  tcienL 
16,  358.)  On  heating  indigo-blue  for  a  considerable  time  with  aqneons 
oimic  acid,  oxalic  acid  is  formed.      (Buttlerow,  J,  pr.  Chem.  56,  273.)  — - 
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i  1 .  When  the  yapour  of  anhydrous^sulpharic  aoid  is  passed  over  roughly 
pulverised  commercial  indigo,  the  latter  swells  up,  becomes  heated,  and 
a  beautiful  purple-red  liquid  is  formed,  which  is  transparent  in  thin 
layers,  and  solidifies  into  a  crimson  mass.  In  contact  with  the  iar,  it 
evolves  sulphurous  acid  (probably  on  account  of  the  impurities  of  the 
indigo),  and  dissolves  in  common  sulphuric  acid  with  a  violet  colour  ;  on 
dissolving  it  in  water,  charcoal  separates  out  and  a  dark  blue  solution  is 
formed.  (Dobereinor,  Bucholtz,  Bussy.)  Indigo  dissolves  with  evolu- 
tion of  heat  in  excess  of  fuming  or  in  common  sulphwic  acid  (no  gas  is 
evolved  if  the  indigo  is  pure)  with  formation  of  sulphindigotic  acid;  if  an 
excess  of  sulphuric  acid  is  not  added,  more  or  less  sulphophoenicic  acid  is 
formed.  According  to  Berzelius,  byposulphindigotic  acid  is  also  formed  when  indigo 
is  dissolved  in  fuming  sulphuric  acid. —  Indigo-blue  iissolves  in  cold  sulphuric 
acid,  first  with  a  yellow  colour,  which  afterwards  becomes  green,  and 
finally  of  a  beautiful  blue.  (Housmann,  i/oum.  de  Phyt.  1788,  March, 
Ghevreul.)  From  the  solution  while  still  yellow,  undecomposed  indiffo- 
blue  may  be  precipitated  by  water  ;  the  yellow  colour  changes  to  blue 
in  a  few  hours  in  a  closed  vessel,  since  sulphophenicic  acid  is  formed, 
which  is  gradually  converted  into  sulphindigotic  acid.  The  solution  of  indigo 
is  attended  with  evolution  of  heat ;  no  sulphurous  acid  is  formed  if  pure  indigo  is 
employed,  even  if  the  solution  is  kept  at  100*  for  a  considerable  time.  The  quantity 
of  fuming  sulphuric  acid  required  for  solution  is  less  the  more  anhydrous 
acid  it  contains ;  \\  times  as  much  of  the  strongest  common  sulphuric 
acid  is  required  as  of  the  fuming  acid.  The  solution  is  much  more 
complete  when  efi*ectedat  100**.  (Crum,  comp.  Bucholtz.)  When  indigo 
is  more  strongly  heated  with  sulphuric  acid,  sulphurous  acid  is  evolved, 
and  a  brown  oily  liquid  formed.  (Dobereiner.)  Liquid  anhydrous 
sulphurous  acid  does  not  act  upon  indigo.  (Bussy.)  Anhydrous  phos- 
phoric acid  and  hydrated  phosphoric  acid  are  without  action  upon  indigo; 
also  concentrated  hydrochloric  acid.     (Dbbereiner.) 

12.  lodigo-blue  is  but  slightly  attacked  by  prolonged  boilins;  with 
AiXxiie  potasfi;  when  the  boiling  point  has  reached  100°,  the  indigo  is 
completely  decomposed,  whilst  no  gas  is  given  off*,  and  only  traces  of  am- 
monia  and  aniline  are  evolved  with  the  aqueous  vapour.  (Fritzsche.) 
According  to  Oerhardt  {Rev,  sclent,  10,  d71)>  indigo-white  and  isatate 
of  potash  are  formed  in  this  reaction  : 

3C»«NH»0»  +  KO,HO  +  2H0  =  C»«NH^KO«  +  C«N3HWO^H2. 

According  to  Fritzsche,  a  yellowish-red  solution  is  first  formed,  on  which 
a  dark  coloured  substance  floats,  and  from  which  yellow  crystals  of  chry- 
sanilate  of  potash  are  separated  by  continued  boiling  ;  on  cooling,  it  soli- 
iifies  into  a  crystalline  mass,  consisting  principally  of  chrysanilate  of 
potash.  The  dark-coloured  substance  is  most  abundantly  formed  when  the 
indigo  is  made  into  a  thin  paste  with  water  and  boiled,  and  then  treated 
with  hydrate  of  potash;  it  is  formed  in  much  smaller  quantity  when 
powdered  indigo  is  gradually  added  to  a  potash-ley  boiling  at  150^  — 
The  crystalline  mass,  when  water  is  poured  over  it,  immeaiately  yields 
indigo-blue  (in  the  same  state  as  from  the  indigo  vat)  ;  the  filtered  solu- 
tion also  continues  to  deposit  indigo-blue  when  exposed  to  the  air.  If 
the  crystalline  mass  is  immediately  incompletely  neutralised  with  an 
acid^  a  bloish-green  precipitate  is  formed,  and  the  solution  contains 
chrysanilate  of  potash  (zii,  829).  If  the  crystalline  mass  is  treated 
with  alcohol  instead  of  water,  a  dark  green  solution  is  obtained,  which. 
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if  the  dark  coloared  substance  was  formed  in  laige  qnaniitj,  mbsoriis 
oinrgen,  and  deposits  indigo-blne  in  thin  fonr-sided  lamins  ;  chiymiilie 
acid  separates  out  from  the  dark  green  filtrate  on  addition  of  %  dilate  add. 
If  long  exposed  to  the  air,  the  filtrate  becomes  yeUowish-brown^  tbe 
chrvsanilic  acid  being  converted  into  anthranilic  add.  Whea  potaak-le^ 
boiling  at  150^  is  saturated  with  chlorate  of  potash  and  indigo-blse  n 
abided,  the  latter  dissolves  with  dark  orange-red  colour.  The  whole  aoli- 
difics  on  cooling,  and  when  dissolved  in  water depoeits  only  a  little  indum- 
blue  and  then  yields  chrysanilic  acid  free  from  chlorine.  (FriUadie.)  '  On 
melting  indigo  with  potash,  anthranilic  acid  is  formed,  with  eyolmtion  of 
hydrogen.  According  to  Gerhardt,  isatic  acid  is  first  formed,  whidi 
yields  anthranilic  acid  on  the  further  action  of  potash. 

C>«NH70*  +  2110  -  C»NH70<  +  2  CO*  +  2H. 

By  heating  indigo-blue  with  hydrate  of  potash  to  300^  (oompm  jdi«  24C)^ 
Cahoars  obtained  salicylic  acid,  resulting  from  the  decompomtioii  of  the 
previously-formed  anthranilic  acid: 

C"NHW  +  2H0  »  C*HHy   +  NH». 

On  distilling  indigo-blue  with  hydrate  of  potash,  aniline  ia  eyolyed : 

C»«iNH»0»  +  6H0  =  C^^W  +  4C0*  +  4H. 

(Fritzsche)  ;  according  to  Qerhardt,  the  aniline  results  from  the  fuxther 
action  of  the  potash  upon  the  previously-formed  anthranilic  aeid. 

C"NH70*  =  C'»NU7  +  2C0«. 

Bf  melting  commercial  indigo  with  hydrate  of  potash,  Gcrhardt  (Om^pI.  rmd,  13t 
:i09)  and  Erdmann  (/.  pr,  Chem.  27,  250)  obtained  Talerianic  acid ;  Winkler,  Riptrt, 
79,  70)  and  Muspratt  {Ann.  Pharm.  51,  271)  obtained  acetic  acid,  which  watjowinf  ta 
the  imparities  of  the  indigo.  Compare  Liebig  {Ann,  Pharm,  40,  314);  Gerhardt 
(AT.  /.  Pharm.  9,  3110. 

13.  Indigo-blue  placed  in  contact  with  water,  an  alkali^  and  a  deoxjf 
diiing  Mtibsfanre,  becomes  at  first  colonred  green,  and  is  then  oonyerted 
into  indigo-white,  which  forms  a  yellow  solution  with  alkalis.  In  this 
reaction,  water  i^  decomposed,  the  hydrogen  being  used  in  the  formatioa 
of  indigo-white,  e.  g, 

2C>*NU»0^  +  2SnO  +  2HO  =  CJ^'^lPoOMi-  +  2Sn02. 

The  following  substances  react  in  a  similar  manner :  phosphoms,  phos- 
phorous acid,  sulphurous  acid,  hydrosulphnric  acid,  potassium- amalnm, 
sul]>hido  of  potassium,  sulphide  of  sodium,  sulphide  of  arsenic,  snlphideof 
antimony,  zinc,  tin,  iron,  protoxide  of  iron,  protoxide  of  tin,  protoxide  of 
manganese,  grape-sugar,  and  substances  undergoing  fermentation  or  putre- 
faction, as  sugar,  gluten,  urine,  woad,  madder.  Warm  putrid  urine  dinolrei 
indigo-blue,  the  ammonia-compound  of  indigo-whito  being  formed. — 
According  to  Lo  wen  thai,  on  the  contrary  (j,  pr.  CJiem,  70,  463),  this 
reduction  of  blue  to  white  indigo  is  not  produced  by  salts  of  sulphnrooi 
or  phosphorous  acid,  by  sulphide  of  potassium,  sulphide  of  caiciam, 
mancanous  salts,  or  arscnito  of  soda;    but  indigo-blue  dissolved  in  sui- 

f»hunc  acid  is  reduced  to  indigo-whito  when  mixed  with  excess  of  bicar- 
lonate  of  potash  or  soda^  and  then  treated  with  sulphuretted  hydroeen. 
Lowenthal  is  of  opinion  that  indigu-white  is  not  indigo-blue  7>/tf#  byaro- 
gen,  but  indigo-blue  mintu  oxygen. 
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Fonuic  acid  appears  to  be  produced  in  the  action  of  ffrape-sugar  and 
potash  on  indigo-blue.  —  If  the  indigo-blue  obtained  from  Fritzscbe's 
sDgar  vat  (p.  39)  is  filtered  off,  the  brownisb  green  alkaline  solution 
forms,  with  acids,  a  brownisb  green  precipitate,  which,  when  washed 
with  water  and  dried,  dissolves  for  the  most  part  in  alcohol  with 
reddish  brown  colour.  The  acid  filtrate  deposits,  on  evaporation,  a  brown 
resinous  body,  which  dissolves  slightly  in  water  and  completely  in  alcohol. 
The  brownish-green  alkaline  solution  gives  a  bluish-green  precipitate 
with  lime-water  (lime-compound  of  indigo-brown  ?)  ;  acids  precipitate 
greenish  flakes  from  the  filtrate,  and  if  these  are  filtered  off,  the  acid 
solntion  deposits  a  brown  resin  on  evaporation.     (Fritzsche.) 

Urine  passed  from  12  to  24  hours  after  6  grm.  of  indigo  had  been 
swallowed,  was  of  a  greenish-violet  colour.  After  several  days,  a  small 
blue  ring  had  formed  on  the  surface,  which  in  4  weeks  became  from  j-  to  j- 
of  an  inch  broad,  and  consisted  partly  of  precipitated  indigo,  partly  of  blue- 
coloured  phosphate  of  magnesia  and  ammonia.  (Starke,  J,  pr.  Chem.  56, 
13.)  The  passage  of  indigo  into  the  urine  is  mentioned  by  Pereira  (Jrt 
of  Healing,  2,  651),  and  Roth  (Dissert,  Inaug.  de  Indico,  Berlin,  1834); 
Kletznisky  {Wien.  medictn.  Wochenschr.  1851,  34)  opposes  this  statement. 

Combinations.     Indigo-blue  is  insoluble  in  water. 

Hot  alcohol  dissolves  small  quantities  of  indigo-blue  which  impart  to 
it  a  beautiful  blue  colour;  on  cooling,  the  indigo  separates  out  almost 
completely.  Indigo-blue  remains  dissolved  in  cold  alcohol,  only  when  the 
alcohol  contains  indigo-red  in  solution  at  the  same  time.    (Chevreul.) 

Chloride  of  ethyl  is  but  slightly  coloured  by  standing  over  indigo, 
a  portion  of  whicu  converts  it  into  a  beautiful  blue  Ti(^uid,  without 
mixing  with  the  latter ;  the  unchanged  portion  of  the  indigo  shows  a 
Btron^r  copper-colour  than  before.  (Boullay.)  —  Sublimed  indigo  does 
not  dissolve  in  cold  carbolic  add  (or  creosote),  but  pretty  readily 
when  it  is  hot ;  the  solution  forms  a  blue  liquid  when  mixed  with  a  little 
alcohol,  but  the  indigo  is  precipitated  by  a  large  quantity  of  alcohol 
(Rnnge,  Reichenbach;  comp.  Miiller,  ^.  Br.  Arch.  15,  92.) 

Sublimed  indigo  dissolves  to  a  small  extent  in  boiling  oil  of  tur- 
pentine with  purple-red  colour,  but  immediately  separates  out  again 
on  cooling.     (Cmm.) 

Fatty  Oils  dissolve  indigo-blue  only  at  temperature  exceeding  100°, 
with  dark  violet  colour  ;  the  indigo  separates  out  unchanged  on  cooling  ; 
at  a  higher  temperature  the  indigo  is  decomposed  {comp,  Weston, 
Br,  Arch.  36,  371). 


Appendix  to  Indigo-Uve. 
1.  Indigo-red. 

Indigo*red  was  first  noticed  by  Chevreul,  and  was  more  particularly 
investigated  by  Berzelins.  {Lehrb,  3,  689.)  —  It  is  fonnd  in  commercial 
indigo,  and  also  accompanies  the  indigo  from  Fdygonum  tinetcrium. 
(Hervy.) 


46  PRIMARY  NUCLEUS  C^H* :  AZO-NUCLBUS  C"NH*OS. 

a.  From  eommereial  indi^.-^'PowdeteA  or  commerci»l  indigo  is 
first  exhausted  with  hydrochloric  or  snlphnrio  acid,  then  with  ft  cod- 
centrated  solation  of  potash,  afterwards  washed  with  water  and  boiled 
with  alcohol  of  sp.  gr.  0*83  until  the  solution  is  no  lonjeer  coloorel 
red,  but  bright  blue.  The  dark  red  alcoholic  extract  ia  wtilled  nntil 
most  of  the  alcohol  has  passed  oyer,  and  the  remainder  of  the  sola- 
tion is  filtered  from  the  indigo-red,  which  is  precipitated  in  the 
form  of  a  dark  brown  powder.  The  remainder  of  the  indin^red  is 
separated  from  the  filtrate, — in  which  it  remains  together  with  indigo- 
blue,  in  combination  with  potash, — by  evaporating  the  alcohol,  diaeolT- 
ing  the  residue  in  water,  and  precipitating  with  a  slight  excess  of  aeetie 
acid,  the  indigo-brown  remaining  in  solution,  and  lastly  the  precipitated 
indigo-red  is  washed  with  water  and  dissolved  in  alcohol,  irom  which 
it  separates  on  evaporation . 

Indigo-red  forms  a  blackish-brown  powder  or  a  shining  blackish* 
brown  varnish. 

When  heated  in  vacuo,  it  first  yields  a  colourless  sublimate,  without 
evolving  any  permanent  /afas,  then  melts,  boils  and  chars,  while  colonrleM 
crystalline  indigo-red  sublimes.  In  the  uppermost  part  of  the  vessel,  the 
latter  resembles  fused  colourless  drops;  in  the  middle  part  it  is  brown; 
and  near  the  heated  portion  it  appears  melted,  reddish  yellow  and  trans- 
parent.—  Indigo-red  quickly  heated  in  contact  with  the  air,  melts^ 
fumes,  and  bums  with  a  bright  smoky  fiame.  —  In  chlorine-water  it 
becomes  yellow  and  plastic  like  wax;  but  on  exposure  to  the  air,  re- 
covers its  hardness  and  regains  its  former  colour  almost  completely. 
(Berzelius.)  By  chlorine  in  presence  of  water  it  is  converted  into  a 
brown  resin,  which  is  insoluble  in  water,  but  soluble  in  alcohol 
(Erdmann,  J,  pr.  Ckem.  19,  329.)  —  It  dissolves  in  fuming  nitric  acid 
with  a  beautiful  purple  colour,  which,  owing  to  decomposition,  soon 
passes  into  yellow.  Water  precipitates  indigo-red,  apparently  un- 
changed, from  the  rod  solution;  from  the  yellow  solution  it  precipitates 
yellow  flakes  like  those  obtained  in  the  same  manner  from  a  solntion 
of  iudigo-brown  in  nitric  acid.  —  The  red  solution  of  indigo-red  in 
alcoholic  soda  turns  brown  on  exposure  to  the  air,  and  deposits,  when 
evaporated,  a  substance  which  forms  with  water  a  brown  solation, 
depositing  brown  flakes  on  the  a<ldition  of  acids.  (Fritzsche,  J,  ;>r. 
Chew.  28,  190.) 

Indigo-red  does  not  dissolve  in  water,  in  dilute  acids,  or  even  in 
heated  concentrated  solutions  of  the  alkalis.  —  It  forms  with  snlphnrie 
acid  a  dark-yellow  solution,  which  becomes  yellowish  red  on  dilution 
with  water,  but  without  forming  a  precipitate.  The  solution  is  deco- 
lorised by  steeping  silk  or  wool  in  it  for  several  hours;  while  the  fabric 
is  dyed  yellowish  brown  or  red.  It  dissolves  slightly  in  alcohol,  but 
more  abundantly  in  ether;  the  bright-red  solutions  deposit  the  indigo- 
red  on  evaporation  as  a  dark-red  powder.  (Berzelius.)  It  dissolves  in 
cold  croosote.     (Heichcnbach.) 

b.  From  the  leaves  of  Polygonum  tindorium.  —  The  fresh  leaves  are 
exhausted  with  ether  in  a  digesting  funnel,  and  after  a  part  of  the  ether 
has  Wen  distilled  off,  crystals  of  indigo-blue  separate  out,  and  the 
remaining  solution  is  evaporated  to  dryness.  The  residue  is  exhausted 
with  alcohol,  the  solution  filtered  from  a  slight  brown  residue,  and  asain 
evaporated  to  dryness;  and  the  residue  is  purified  by  hot  water,  which 
extracts  a  littlo  yellow  colouring  matter. 
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Indi^o-red  thus  prepared  is  a  beautiful  ted,  resin-like  substance; 
hard,  brittle  and  easily  pulverized.  Burnt  with  oxide  of  copper,  it 
vieldis  carbonic  acid  and  nitrogen  in  tbe  proportion  of  16  :  1.  Heated 
m  contact  with  the  air,  it  softens,  melts,  swells  up,  and  burns  with 
flame,  leaving  a  bulky  mass  of  charcoal  which  bums  without  residue. 
When  heated  in  a  tube,  it  gives  off  ammoniacal  vapours.  Distilled  in 
vacuo,  it  yields  merely  ammoniacal  oil,  and  without  any  crystalline  subli- 
mate (probably  because  too  little  was  employed).  —  When  boiled  with 
nitric  acid,  it  evolves  abundant  red  fumes  and  dissolves  with  yellowish 
red  colour,  while  a  waxy  substance  rises  to  the  surface;  on  evaporating^ 
the  solution,  it  leaves  a  residue,  from  which  water  extracts  picric  acid, 
while  the  so-called  commercial  indigo-resin  remains  behind.  —  It  dis- 
solves in  sulphuric  acid,  imparting  to  it  a  yellow  colour;  becomes  dark 
red  when  acted  upon  by  anhydrous  sulphuric  acid,  and  retains  this  colour 
on  the  addition  of  water.  Concentrated  hydrochloric  a<)id  turns  it 
black  but  does  not  dissolve  it. 

Indigo-red  is  insoluble  in  water^  slightly  soluble  ib  potaA  and 
ammonia.  The  alcoholic  solution  turns  red  on  addition  of  baryta-Water, 
lime-water,  sub-acetate  of  lead,  or  nitrate  of  silver,  and,  dark  red  with 
protochlotide  of  tin.  With  solution  of  alum  it  forms  a  beautiful  red  lake, 
which  is  not  acted  upon  by  alkaline  carbonates. 

It  is  very  slightly  soluble  in  acetic  acid,  but  dissolves  very  readily  in 
alcohol  and  in  dJiei*;  the  alcoholic  solution  is  precipitated  by  sulphuric 
acid.     (Hervy,  J.  Fharm.  26,  293;  Pharm.  Centr,  1840,  807.) 

The  indigo  obtained  from  the  flowers  of  TankervUlia  cantonensis 
colours  alcohol  of  35  per  cent,  first  green,  then  violet ;  and  the  solution 
yields  on  evaporation  a  residue  consisting  of  two  substances,  the  one 
green  and  insoluble  in  alcohol  of  45  per  cent,  (probably  chlorophyll), 
the  other  of  a  beautiful  red  colour,  soluble  in  alcohol,  but  insoluble  in 
water  and  ether.  This  latter  substance  forms  with  sulphuric  acid,  a 
brown  solution  from  which  it  is  precipitated  unchanged  by  water. 
(Clamor  Marquardt,  Eepert,  7,  1.) 

The  purple-red  solution  which  is  obtained  when  the  purple-blue  flakes 
arising  from  the  decomposition  of  indican  by  acids  are  boiled  with  alcohol, 
yields  a  brown  residue  of  indirttbin  very  similar  to  indlgo-red.  This 
substance  is  insoluble  in  alkalis,  and  when  heated  in  a  tube,  gives  off 
purple  vapours  and  yields  a  crystalline  sublimate.  (Schunck,  A.  JPKiL 
Mag.  J.  10,  85.) 


2.  Oolourless  Indigo^red. 

Bbrzblivb. 

The  sublimate  obtained  by  heating  Indiffe-red  in  vacuo  is  separated 
from  indigo-red  by  digesting  it  with  fucohol,  in  which  the  latter  is  more 
soluble,  and  is  then  purified  by  re-subliming  in  vacuo. 

It  crystallises  when  snbbmed,  in  brilliant,  colourless,  transparent 
rery  fine  needles;  it  eiystalliees  on  evaporation  from  its  alcoholic  or 
ethereal  solution  in  transparent  colourless  grains.  It  is  inodorous,  tasteless 
and  neutral  to  test  pa|>er0. 

When  colonrless  mdigo-red  is  heated  in  vessels  containing  air,  it 
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melta  and  turns  yellow,  but  crjrstalliaea  acain  on  eooling;  wben  mue 
strongly  heated,  it  melts,  boils,  and  partly  decomposes,  without  bowerer 
giving  off  an  acid  or  ammonia.  Heated  m  free  contaot  with  the  w,  it 
smokes,  bums  with  a  bright  smoky  flame,  and  leares  a  trmee  of  difficollly 
combustible  charcoaL  It  dissolves  in  fuming  nitric  acid  and  fomit  a 
beantifhl  purple-red  solution,  which  becomes  yellow  firom  dacompositioa; 
the  solution  is  then  identical  with  that  obtained  hj  disBolring  indigo-ied 
in  nitric  acid.  Colourless  indigo-red  is  immecuatdy  tamed  xed  hj 
dilute  nitric  acid. 

Colourless  indigo-red  forms  two  compounds  with  sulphuric  aeid,  ooe 
soluble,  the  other  insoluble  in  water.  In  cold  sulphuric  acid,  it  dissolTai 
Tery  slowly  and  but  partially,  impartinc;  to  it  a  lemon-yellow  colour; 
the  undissolyed  portion  is  of  a  burnt  yellow  colour;  the  same  compound 
is  precipitated  by  water  from  the  yellow  sulphuric  acid  solution.  Coft- 
oentrated  hydrochloric  acid  also  forms  a  similar  insoluble  bamt  jellow 
compound;  of  this  only  a  trace  dissolves  in  the  acid^  to  which  it  impuii 
a  yellow  colour;  it  is  not  precipitated  by  water.  —  Colourless  indigo-ied 
does  not  dissolve  in  water  or  in  aoueous  solutions  of  the  ^Ip^it,  not 
even  when  they  are  boiling  and  highly  concentrated.  —  It  dissolves  veiy 
slightly  in  acetic  acid,  from  which  it  is  not  predpitated  by  water;  in 
alcohol  and  in  ether  it  dissolves  slowly,  with  brownish  yellow  colour. 


3.  Indigo*brown« 

Crbvrbul.    Ann,  Chim.  66,  5;  also  Schw.  5,  291. 
Bbrzelius.     Schrb,  3,  685. 

Rennout  Indigo-green.    Discovered  hj  Cherreal,  in  indi^  from  Gaatsmala  tad 
Java ;  more  completely  investigated  by  Berzelius,  who  foqnd  it  in  sll  kindi  of  indigo. 

Preparation.  1 .  Powdered  Indigo  is  repeatedly  boiled  with  water, 
and  the  solution  evaporated  to  a  small  bulk.  The  reddish  syrup  thss 
obtained,  is  extracted  with  alcohol  of  36°  B.;  water  is  added  to  the  red 
alcoholic  solution;  and  tbe  alcohol  distilled  off.  The  indigo-brown,  whidi 
is  combined  with  ammonia,  and  remains  dissolved  in  the  aqueous  soln- 
tion,  is  precipitated  by  exactly  neutralising  the  ammonia  with  sulphurie 
acid;  then  wasbed  on  a  filter  with  a  little  water,  dissolved  off  with 
alcohol,  and  the  solution  evaporated.  (Chevreul.)  It  retains  some  of 
the  sulphuric  acid  by  which  it  was  precipitated,  and  also  indiflo-hlne. 
(Berzelius.)  —  2.  Powdered  commercial  indigo  is  extracted  with  sulphnric, 
hydrochloric,  or  acetic  acid,  and  afterwards  with  water,  then  gently 
heated  with  concentrated  potash-Icy,  which  causes  it  to  swell  up  to  a 
light  black  paste;  and  the  dark  brown  alkaline  solution  is  filtered  oil 
without  washing,  since  the  dilute  liquid  would  take  up  indigo-blue.  The 
alkaline  solution  is  slightly  acidulated  with  sulphuric  acid,  and  filtered 
(the  yellowish-brown  filtrate  neutralised  with  carbonate  of  lime  and 
evaporated,  yields  a  little  more' indigo-brown  when  treated  with  alcohoH; 
the  precipitate,  which  is  bulky,  half  gelatinous,  and  almost  blacK, 
owing  to  an  admixture  of  indigo-blue,  is  washed  out  with  water  and 
dissolved  in  carbonate  of  ammonia;  the  solution  is  evaporated  to  dryness; 
and  the  residue  is  dissolved  in  water,  and  filtered  from  the  undissolved 
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portion^  which  consUts  of  blae  indigo  mixed  with  a  little  indigo-browu, 
without  washing  out,  since  the  residue  would  then  dissolve.  The  indigo- 
brown  is  precipitated  from  the  filtrate  by  sulphuric  acid;  the  precipitate 
while  still  moist  is  digested  with  carbonate  of  baryta  and  water,  whereby 
an  insoluble  and  a  sparingly  soluble  compound  of  indigo-brown  with 
baryta  are  formed;  and  the  solution  is  filtered  and  evaporated.  Indigo- 
brown  is  thus  obtained  in  combination  with  a  little  baryta;  it  seems 
impossible  to  obtain  it  perfectly  pure.     (Berzelius.) 

Properties.  Indigo-brown  (2)  forms  a  brown,  shining,  transparent 
varnish,  which  is  almost  colourless  and  neutral  to  test  papers;  (1)  has  a 
green  colour  (arising,  according  to  Berzelius,  from  an  admixture  of  indigo- 
blae. 

DecomposUunu,  1.  Indigo-brown  (2)  yields  by  dry  distillation,  a 
black  viscid  oil,  and  colourless,  highly  ammoniacal  water.  —  2.  Heated 
in  contact  with  the  air,  it  softens,  swells  up,  and  evolves  fumes, 
smelling  like  burnt  animal  matter ;  then  burns  with  flame,  and  ^leaves 
a  residue  of  difficultly  combustible  charcoal  containing  carbonate  of 
baryta.  —  3.  It  dissolves  in  nitric  acid  with  evolution  of  nitrous  fumes, 
and  forms  a  yellow  turbid  solution,  from  which  water  precipitates  burnt- 
yellow  flakes,  which  give  a  dark  yellow  solution  with  ammonia.  The 
aqueous  solution  first  deposits  crystals  of  oxalic  acid  on  evaporation,  and 
when  of  the  consistence  of  syrup,  solidifies  into  a  flaky  crystalline  mass, 
which  tastes  first  acid  and  then  bitter.  When  neutralised  with 
potash,  it  yields  crystals  of  nitre  and  of  a  burnt-yellow  bitter  substance, 
which  is  deliquescent,  soluble  in  alcohol,  and  swells  up  when  heated 
without  exploding.  —  4.  Chlorine  gas  passed  through  a  solution  of 
indigo-brown,  turns  it  to  a  paler  colour,  and  then  precipitates  brownish 
yellow  flakes  of  hydrochlorate  of  indigo-brown,  but  does  not  produce 
any  further  decomposition.     (Berzelius.) 

Conibinationi.  Indigo-brown  (1)  is  slightly  soluble  in  water.  —  That 
prepared  according  to  (2),  combines  very  readily  with  acids,  forming 
compounds  which  are  slightly  soluble  in  water.  When  an  alkaline  solu- 
tion of  indigo-brown  is  treated  with  an  excess  of  acid,  a  compound  of 
indigo-brown  with  the  acid  is  precipitated,  which  is  brown,  very  bulky, 
transparent  only  when  viewed  in  thin  layers,  reddens  litmus  after  it  has 
been  washed  with  water,  and  is  very  slightly  soluble  in  water,  to  which 
it  imparts  a  yellow  colour.  The  precipitates  produced  by  sulphuric 
acid  and  hydrochloric  acid,  colour  boiling  water  yellow,  and  shrink  up 
to  a  brittle  mass,  which  may  be  pulverised  in  tbe  solution.  (Berzelius.) 
According  to  Chevreul,  (1)  dissolves  in  aqueous  solutions  of  acids  more 
readily  than  in  water,  and  likewise  in  sulphuric  acid,  forming  a  green 
solution. 

Indigo-brown  (2)  unites  readily  with  alkalis,  and  forms  very  dark- 
brown  compounds,  which  are  soluble  in  water,  and  do  not  show  any 
alkaline  reaction  with  reddened  litmus  paper.  —  When  the  solution  of 
indigo-brown  in  carbonate  of  ammonia  is  evaporated,  and  the  residue 
dried  at  70°,  it  forms  a  black  shining  mass,  which  splits  up  into  long 
needle-shaped  fragments;  has  a  slight  and  very  unpleasant  taste;  evolves 
large  quantities  of  ammonia  when  treated  with  potash,  but  no  carbonic 
acid  wnen  treated  with  acids;  it  dissolves  readily  in  water  and  somewhat 
less  in  alcohol.     (Berzelius.)    According  to  Chevreul,  (I)  dissolves  in 
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ammonia,  forming  a  red  solntion.  When  the  aoloikm  of  indigo*broini 
(2)  in  aqueous  poiaslt  is  exactly  neniralised  with  acetic  acid,  the  liquid 
evaporated  to  dryness,  and  the  acetate  of  potash  extracted  bj  alcohol 
(which  takes  up  a  little  indigo-brown),  the  compound  of  indigo-biowo 
with  potash  remains  behind.  This  compound  dissolTed  in  water  and 
evaporated  to  dryness,  forms  a  black  shining  mass,  which  eplitt  «p 
into  needle-shaped  fragments.  —  The  ^ry^a-componnd  10  difficohlj 
soluble  in  water.  —  The  /tm«-compound  is  insolable:  hence  lime-water 
precipitates  indigo-brown  from  its  ammoniacal  or  potash  solntion;  and 
when  hydrate  of  lime  is  boiled  with  a  solution  of  indigo-brown  in  potash, 
it  removes  the  former  so  completely,  that  a  colourless  ley  remains  behind. 
The  solutions  of  (2)  in  alkalis  or  acetic  acid  form  dark  precipitatee  with 
acetate  of  lead,  subacetato  of  lead  and  ferric  sulphate;  they  are  not  preci« 
pitatcd  by  ferrocyanidc  of  potassium  and  corrosive  sublimate,  nor,  with 
the  exception  of  the  baryta  compound,  by  infusion  of  gatls.     (Benelins.) 

Indigo-brown  (2)  treated  with  a  little  acetic  CKid,  forms  twe  com- 
pounds, the  one  soluble,  the  other  insoluble  in  water.  The  first  is  obtahied 
by  acidulating  with  acetic  acid  a  solution  of  indigo-brown  in  potaA, 
so  that  it  decidedly  reddens  litmus;  the  solntion  is  then  evaporated  to 
dryness,  and  the  acetate  of  potash  extracted  with  alcohol.  Thia  com- 
])ound  reddens  litmus,  and  dissolves  very  readily  in  water,  from  which 
it  is  not  precipitated  by  boiling ;  it  is  slightly  soluble  in  alcohol,  hot 
when  boiled  with  the  latter,  becomes  almost  insolable  in  water.  The  more 
acid  compound  is  precipitated  by  strongly  supersaturating  the  potash 
solution  with  acetic  acid;  when  washed  with  water,  a  small  portion  it 
converted  into  the  first  compound;  the  wash-water  continaes  to  diacolve 
the  precipitate,  but  becomes  turbid  when  mixed  with  the  fint  acid 
filtrate.     (Bcrzelius.) 

Indigo-brown  (1)  readily  forms  with  alcohol,  even  when  cold,  a  aoln- 
tion  which  appears  ^reen  hy  reflected  light,  and  red  by  transmitted 
Wghi;  it  i.s  not  rendered  turbid  by  water,  but  becomes  green,  and  on  the 
addition  of  a  little  ammonia,  red.     (Chevreul.) 

The  green  thick  oily  substance  extracted  from  fresh  weed,  by 
Chevreul  {Schw.  .'>,  310),  bcliavcs  in  a  similar  manner;  it  dlffusea  aa 
aromatic  and  cmpyreumutic  odour  when  placed  on  glowing  charcoal,  and 
leaves  a  residue  of  tuniened  charcoal.  It  is  almost  insolnble  in  water,  it 
coloured  red  hy  alkalis,  and  becomes  green  again  on  the  addition  of  an 
acid. 

Acconling  to  Hcrvy  (./.  Phtrm.  26,  293),  a  substance  similar  to 
indigo-brown  is  obtained  from  Poh/gonum  ttnctorium.  The  fresh  leaves  art 
brniticd  and  exhanstod  with  cold  water,  and  the  reddish  solntion  is  filtered 
and  evaporated  to  dr^-ness.  A  yellow  colouring  matter  is  extracted  by 
ether  from  the  rcsiduo,  the  rrniaindcr  of  which  is  dissolved  in  alcohol 
of  40®.  filtered,  and  cvaporato«l  to  dryness.  The  product  is  rose  oolonrtd, 
and  di.>solves  with  green  colour  in  dilute  acids;  in  concentrated  acidt  it 
turnn  green  without  dissolving.  It  dissolves  in  alkalis,  with  evolution  of 
ammonia.  It  h  soluble  in  water,  from  which  it  is  precipitated  green  by 
concentrated  acids ;  also  in  alcohol,  but  not  in  ether. 

When  an  aqueous  solution  of  indican,  which  has  become  brown  by 
long  boiling,  is  boiled  with  sulphuric  acid  or  hydrochloric  acid,  dark 
brown  flakes  soiwirate  out,  and  may  be  washed  on  a  filter  with  water. 
'Ihn  precipitate  boiled  with  alcohol,  forms  a  brown  solution  which 
leuvpM  on  evaporation,  a  dark  brown,  shining,  resinous  residue  of 
ln*h7ivrnfn.     TliiK  substance  melts  in  boiling  water,  is  decomposed  and 
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diMoWed  bv  boilin/(f  nitric  acid,  and  diBsolyea  with  brown  colour  in 
ammonia;  the  ammoniaoal  solution  forma  brown  precipitates  with  chloride 
of  calcium  and  chloride  of  barium,  and  the  alcoholic  solution  is  completelj 
precipitated  by  acetate  of  lead.  The  composition  of  indihnmin  corre* 
spends  most  nearly  to  the  formula  C"NH®0*.  (Schunck,  N.  Fhil.  Mag.  J. 
10,86.) 


Isatin. 

C«NH»0*  =  C»*NH«0»,0». 

Laurent.     C<mp,  rend,  12,  539;  /.  pr.  Chem,  24,  2;  Pharm,  dntr. 

1841,  601;  N.  Ann.  Chim.  Phys,  8,  371;  J.  pr,  Chem.  25,  434; 

Ann.  PhafTn.  48,  262;  Pkarm.  Centr.  1842,  246;  Rev.  9cient.  10, 205, 

300;  18,  458;  J.pr.  Chem.  35,  108. 
ERDMANif.    J.pr,  Chem.  24,  11;  Pliarm.  CeiUr.  1841,  707. 
A.  W.  HoFMANN.    Ann.  Pharm.  53,  11. 

Discovered  simiiltalieoiisly  by  Laurent  and  Erdmann,  in  1841. 

JFbrmcUion.  By  the  action  of  nitric  acid  or  chromic  acid  upon  indigo- 
blue  (p.  42). 

Preparation.  1  kilogr.  of  finely  powdered  good  commercial  indigo 
is  stirred  up  in  a  large  dish  to  a  thin  paste  with  water;  it  is  then  placed 
oyer  a  moderate  fire,  and  commercial  nitric  acid  is  gradually  added 
(which  causes  a  violent  effervescencp,  without  evolotion  of  nitrous  acid), 
until  the  blue  colour  has  disappeared,  for  which,  from  600  to  700  grm.  of 
nitric  acid  are  necessary.  The  solution  is  boiled  with  several  quarts  of 
water,  and  filtered  boiling  as  rapidly  as  possible;  after  12  hours  the 
isatin  separates  in  reddish  crystalline  nodules.  The  mother-liquor  is 
boiled  with  the  undissolved  residue  and  filtered,  the  operation  being  two 
or  three  times  repeated:  the  last  mother-liquor  still  yields  isatin  on 
eyaporation.  The  crystals  are  moistened  with  water  containing  a  little 
ammonia,  in  order  to  remove  a  resinous  matter;  they  are  then  washed 
with  cold  water,  and  finally  recrystallised  several  times  from  boiling 
alcohol  (100  pts.  of  indigo  yield  18  pts.  of  isatin).  (Laurent.)  —  When  an 
excess  of  nitric  acid  is  employed,  nitrosalicylic  acid  is  formed.  After 
each  addition  of  nitric  acid,  it  is  necessary  to  wait  until  the  efiervescence 
is  over.  If  no  effervescence  takes  place,  in  consequence  of  the  indigo 
being  mixed  with  too  much  water,  and  if  the  boiling  is  continued,  whilst 
more  and  more  nitric  acid  is  added,  a  violent  reaction  suddenly  ensues 
when  the  solution  has  reached  a  certain  concentration,  the  mass  over^ 
flowing  the  vessel  even  when  it  is  very  capacious,  and  the  residue 
contains  generallv  nitrosalicylic  acid.  (Hofmann.^  — 2.  Indigo  is  heated 
with  chromic  acta,  properly  diluted,  until  the  whole  nearly  boils,  when  it 
J 9  filtered  hot;  isatm  then  crystallises  out  on  cooling,  and  is  (purified  by 
repeated  recrystallisation  from  water  and  lastly  from  alcohol.  If  the 
chromic  acid  is  so  concentrated  that  it  causes  an  evolution  of  carbonic 
add,  the  solution  deposits  little  or  no  isatin  on  cooling,  but  a  small 
quantity  on  spontaneoos  evaporation  or  in  vacuo;  on  evaporating  the 
solution  by  heat,  only  seqnioxide  of  chromium  and  a  brown  powder 
separate.  (Erdmann.)  Laurent  drops  a  dilute  aqueous  solution  of 
chromic  acid  upon  powdered  indigo,  and  warms  the  mixture^  the  addi. 
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tioii  of  cliroMlic  acid  being  discontinued  as  soon  bm  the  blue  colour  lias 
difiappeared^  and  the  process  continued  as  in  (l)»  In  order  to  porifj 
crude  isatin  whicli  etill  cuotaiTia  reshi,  Hofmann  dissolves  it  in  potash, 
and  carefully  adds  hydrochloric  acid  to  the  solution^  as  long  as  it 
forms  a  black  or  brown  precipitate;  ivhcn  a  jiortion  on  filtering  la  of  a 
pure  yellow  colour,  and  gives  a  deep  red  precipitate  with  liydrochlorie 
acid,  tbo  whole  solutioti  is  filtered  otF,  decomposed  with  hydrochloric  acid, 
and  the  precipitate  waslied  with  a  little  water. 

Properties.  Isatin  crystallises  io  large  transparent  brownish  red 
prisms,  or  in  smaller  yellowish  red  prisms,  belonging  to  tbo  right  prismatic 
system;  the  crytals  are  very  brilliant,  especially  when  obtained  from  iin 

aJcobolic  solution.  o&P.  odP  oo*  Pao  j  (Fig.  65)  with  predominating  (woe$(, 
m'  :  u   =    laa^'SO'  —   55'i  f  ;  i'  =  127''  15'   —  30,  G.    Rose;   oeP, 

ooPao  r?^  ;  (fi/r.  BB)  without  p  and  »;  «' :  u  =^  45^  56';  y  r  y  ==  12*?'  44'. 

(Schabus.)  Isatin  i^i  inodorous  and  has  a  bitter  taste.  (Schabus.)  It  melts 
when  heated,  and  solidifies  on  cooling  into  a  crj-'stalline  mass  of  oeedJes; 
when  heated  above  its  melting  point  in  contact  with  the  air,  the  greater  ptrt 
Tolatilises  without  decomposition,  in  yellow  and  very  irritating  yapoan. 
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lOO'OO     1 00-00     ,„.  100-00 


Decomp^Uions.  Isatin  distilled  in  a  retorti  leaves  a  large  residual 
ebarcoal.  (Erdmnnn,  Laurent,)  When  thrown  upon  glowing  charcoal^ 
it  difTuses  the  same  odour  as  indigo.  Heated  in  the- air  upon  platioum 
foil,  it  burns  wilh  a  brilliant  flame,  and  leaves  a  fused  residue  of  difficulty 
combustible  charcoal.  (Ertlmann.)^ — 2.  When  isatin  is  suspended  in 
hot  water,  and  a  nirrent  of  cbloritie  parsed  through  the  solution,  it  u 
converted  into  chlorisatin;  no  bichlorisatin  U  formed,  even  if  the  solution 
IB  exposed  to  sunshine.  (Erdmann.)  Clil'irine  gas  passed  into  a  solatlcm  of  tMtia 
in  poUsh-lcy*  producei  a  brawn  tarry  lifjuid  solublo  in  aleoboy,  but  no  biciUoniatiii. 
(HofmftUM,)  —  3  Isatin  shaken  up  with  6roffii'»^- water,  io  sunshine,  yield* 
hromi^atin  ;  in  contact  with  anbydroui^  bromine  in  Bunahine,  it  forni* 
bibromiaatiu.  (Erdinann,  Laurent,  Hofmann.) — 4.  Moderately  warm 
niiric  acid  dissolves  isatin  without  decomposition,  but  on  lK)iliDg,  a 
Tiolent  action  takes  place,  attended  with  evolution  of  nitrons  fumes, 
oxalic  acid  bein^r  formed  together  with  a  reddish  brown  resin,  whicli 
oon tains  NO'  and  is  soluble  in  ammonia  ;  no  picric  acid  i^  formed. 
(Laurent)  —  .5.  Isatin  heated  with  faming  sulphuric  acid,  disaolres  wilh 
brownish  red  colour;  a  strong  efferi-eficcnce  then  takea  place,  and  on 
treating  the  solution  with  water  and  alcohol,  a  yellow  subetaDOe  i# 
obtaineJ,  which  has  not  been  further  investigated.  (Laurent.) — $«  Uolia 
diasoUos  in  cold  potash  without  undergoing  dceompoBition,  and  imparta 
to  it  a  brownijjh  red-colour ;  after  a  time,  or  immediately  on  boiling, 
the  nolution  hecoiuo9  yellow  and  Is  found  to  contain  isatate  of  potoah: 
C"XH»0^  +  2H0  -  C'NH^O*  (Laurent,  Erdmann).  On  poariogooM 
potash  on  eryvtals  of  laatinj  they  hrst  tuni  dark  red,  and  on  warming  the 
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whole,  an  orange-yellow  solntion  of  isatate  of  potash  is  formed;  if  this 
solution  is  concentrated  by  distillation,  a  reaction  suddenly  takes  place, 
colonrless  drops  of  aniline  passing  over  with  the  steam,  while  hydrogen  is 
at  the  same  time  evolved: 

C»«NH»0*  +  4(K0,H0)  =  O^W  +  4(K0,C0=)  +  211. 

(Hofmann.)  —  7.  Ammonia  forms  with  solutions  of  ieatin,  various  pro- 
ducts of  decomposition,  which  vary  according  to  the  concentration  of  the 
ammonia  and  the  solvent  of  the  isatin;  mixtures  of  various  compounds 
are  always  formed,  all  of  which  contain  1,  2,  or  3  atoms  of  isatin,  p^iM 
1  or  2  atoms  of  ammonia,  minus  water.  (Laurout.)  Aniline  behaves  in 
the  same  way.  (En^elhardt.)  —  Isatin  with  sulphurous  acid  in  the 
presence  of  alkalis,  forms  salts  of  isatosulphurous  acid.  (Laurent.) 
Isatin  dissolves  in  sulphite  of  ammonia  with  formation  of  isatyde, 
(Erdmann.)  —  D.  When  a  stream  of  sulphuretted  hydrogen  is  passed 
through  an  alcoholic  solution  of  isatin,  bisulphisatyde  (C"N*H"0*S*)  is 
formed.     (Erdmann^  Laurent.) 

Combinations.  Isatin  dissolves  slightly  in  cold  water,  and  more 
abundantly  in  boiling  water.  The  solution  is  of  a  dark  reddish-yellow 
colour. 

It  dissolves  when  gently  warmed  with  nitric  acid,  and  crystallises 
unchanged  from  the  solution  on  cooling. 

Metallic  Isatides. — Isatin  forms  with  the  metals,  compounds  in  which 
1  At.  hydrogen  of  1  At.  isatin,  is  replaced  by  a  metal  (C**NH*MO*). 
(Laurent.) 

Isatide  of  Ammonium  is  formed  by  dissolving  powdered  isatin  in 
ammonia,  with  which  it  forms  a  carmine-red  solution.  Acids  precipitate 
isatin  from  this  solution,  and  nitrate  of  silver  forms  a  carmine-red  preci- 
pitate.    (Laurent.) 

Isatide  of  Potasnum  is  formed  by  dissolving  isatin  in  cold  potash.  The 
solution  is  of  a  dark  violet  colour,  which,  when  diluted  with  water  and 
boiled,  becomes  pale  yellow,  and  then  contains  isatate  of  potash. 

Isatide  of  ammoniam  forms  with  salts  of  iron,  cobalt  nnd  lead,  precipitates  which 
are  mixtures  of  isatin  with  the  oxides. 

A  boiling  solution  of  isatin,  to  which  a  little  ammonia  is  added,  forms 
wiih  protochloride  of  tin,  a  white  precipitate,  which  becomes  of  a  beautiful 
carmine-red  on  boiling.  The  filtrate  is  rose-coloured,  but  turns  yellow 
in  a  few  seconds;  the  precipitate  on  the  filter  is  rose-coloured.  (Laurent.) 

Isatide  of  Cuprammonium  forms  a  bright  brown  precipitate,  which  is 
obtained  by  mixing  an  ammoniacal  solution  of  isatin  with  a  solution  of 
acetate  of  copper  in  ammonia.  It  contains  280  per  cent,  of  copper, 
and  is  therefore  C"N»H«Cu»0*  =  C"NH«(NH*)Cu«0* ;  or,  according  to 
Laurent,  C"NH*(NH*Cu»)0*,  which  would  req[uire  2808  per  cent, 
copper.  It  forms  a  precipitate  with  hydrochloric  acid  and  bichloride  of 
platinum.     (Laurent.) 

Isatide  €f  Silver,  1.  An  alcoholic  solution  of  isatin  is  mixed  with 
an  alcoholic  solution  of  nitrate  of  silver,  and  an  alcoholic  solution  of 
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potash  is  added,  in  such  proportion,  that  an  exoMS  of  iflatin  and  sitimU  of 
silver  may  remain  in  solution.  The  wine-red  preeipitate  is  filtaietl, 
washed  and  dried.  —  2.  Nitrate  of  silver  is  poored  into  %  slightly 
ammoniacal  alcoholic  solution  of  isatin.     (Laurent.) 

Laurent. 
1.  2. 

C»»NH<a»  146     ....     57-48 

Ag  108     ...     42-52     42-5     ....     42-2 

C»«NH*AgO< 264     ....  10000 

laaiide  of  Argentammonium.  When  an  ammoniacal  aleoholic  sohi- 
tion  of  isatin  is  poured  into  an  alcoholic  solution  of  nitrate  of  silvtr 
to  which  a  large  excess  of  ammonia  has  been  added,  a  red  orystaUiae 
precipitate  is  immediately  formed,  consisting^of  microscopic  pearfy  iiakei. 
(Laurent) 
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According  to  Laurent,  the  formula  is  C^NHXNH*Ag)0«. 
Isatin  is  readily  soluble  in   alcokol,  less  so  in  elhir*    (Erdmana, 
Laurent.) 


Isatic  Acid, 
C^^NH'O*  =  C^NH'OSO*.* 

Laurent.     CompL  rend.  12,  539;  -iV.  Ann.  Chim.  Phy$,  3,  376;  J.yr. 

Chem.  25,  435;  Pkatm.  Centr,  1841,  601;  1842,  247;  Ann.  Pharm. 

48,  264. 
Erdmann.     J.  pr.  CJiem.  24,  13;  Ann,  Pharm.  48,  204;  Pharm.  ChUr. 

1841,  708. 

Discorered  limiiltaoeoiitly  by  Laurent  and  by  Erdmann,  in  1841.  * 

Formation  (p.  52). 

Preparation.  When  isatate  of  lead  is  suspended  in  water  wid  decom- 
posed by  sulphuretted  hydrogen,  the  solution  filtered  from  the  snlphlde 
of  lead  and  evaporated  in  vacuo  yields  a  white,  flocculent,  scarcely  cry- 
stalline powder,  perfectly  soluble  in  water.  The  colourless  solution  when 
heated,  immediately  becomes  brownish  yellow  and  deposits  crystals  of 
isatin.     (Erdmann.) 

The  formula  of  the  i^atates  is  C"N1PM0*. 

*  Aorording  to  tbe  system  of  elataification  adopted  in  this  work,  iaatie  add  «iioiiId 
be  placed  anions  oonpoanda  derived  from  the  primary  nucleus  C^*H'^ 
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A  solution  of  isatate  of  ammonia,  obtained  by  decomposing  isatate  of 
potash  with  sulphate  of  ammonia,  yields  isamate  of  ammonia  on  evapora- 
tion.    (Laurent.) 

Isatate  of  PotasJi.  — When  isatin  is  dissolved  in  a  cold  strong  solution 
of  potash,  and  the  dark-red  solution  is  diluted  with  water,  boiled  till  it 
becomes  pale  yellow,  and  then  evaporated,  pale  yellow  crystals  of  the 
potash-salt  are  deposited.  The  solution  of  the  salt  in  water  or  alcohol 
forms  no  precipitate  on  the  addition  of  hydrochloric  acid,  but  becomes 
red  after  a  time,  or  immediately  on  boiling,  and  if  left  in  a  cool  place, 
deposits  crystals  of  isatin. 

Isatate  of  Baryta.  —  1.  Chloride  of  barium  is  precipitated  only  by 
an  extremely  concentrated  solution  of  isatate  of  potash.  —  2.  Isatin  is 
boiled  with  baryta  water,  and  the  solution  filtered;  on  evaporating  the 
filtrate,  small  crystalline  flakes  are  obtained,  which  are  slightly  soluble  in 
water  and  almost  insoluble  in  alcohol.  (Laurent.)  The  white  flakes 
precipitated  by  the  potash-salt  in  a  solution  of  chloride  of  barium,  dis- 
solve on  heating  the  liquid,  and  the  solution  deposits  short  colourless 
prisms  on  cooling.  (Erdmann.)  The  salt  contains  53*24  per  cent, 
baryta  when  dried  at  150**,  and  corresponds  to  the  formula  C"NH*BaO'. 
(Laurent.) 

The  aqneons  solution  of  the  potash-  salt  does  not  precipitate  solutions 
of  chloride  of  strontium,  chloride  of  magnesium,  chloride  of  calcium, 
alnm,  zinc-salts,  protochloride  of  tin,  chloride  of  cadmium,  chloride  of 
cobalt,  chloride  of  nickel,  or  chloride  of  mercury ;  with  uranic  nitrate,  it 
produces  an  orange-yellow  precipitate  which  in  a  few  minutes  becomes 
scarlet.  It  precipitates  sesauichloride  of  iron  reddish  brown,  and  acetate 
of  lead  in  yellow  flakes.  (Laurent.)  According  to  Erdmann,  the  lead 
precipitate  is  white,  and  incompletely  soluble  in  boiling  water.  Isatate  of 
potash  forms  with  sulphate  of  copper,  a  green  solution  from  which  green 
flakes  precipitate,  but  dissolve  again  on  heating,  or  on  the  addition  of 
more  water.  Heated  with  acetate  of  copper,  it  forms  a  yellowish  green 
precipitate,  which  rediasolvee  on  cooling.  Mercurous  nitrate  is  preci- 
pitated yellow. 

ItaUUe  <3f  Silver  is  precipitated  on  mixing  an  aqueous  solution  of  the 
potash-salt  with  nitrate  of  silver,  as  a  white  or  pale  yellow  substance, 
which  dissolves  in  boiling  water  and  becomes  partially  blackened.  The 
solation,  on  cooling,  deposits  crystalline  flakes  and  grains.  When  nitrate 
of  silver  is  dropped  into  a  lukewarm  aqueous  solution  of  isatate  of  potash,  a 
portion  is  immediately  precipitated,  but  the  greater  part  crystallises  on 
codioR  in  minute,  shining,  straw-coloured  laminse,  nnited  in  tufts.  (Erd- 
mann.) When  boiling  sointions  of  isatate  of  potash  and  nitrate  of  silver 
are  mixed  together,  beantifal  yellow  prisms  of  the  silvec  salt  crystallise 
out  on  cooling.     (Laurent.) 
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Isatosnlphnroiis  Acid. , 
C«yH'S*0'»  =  C»NHW,2S0». 

LArRE5T.  (1842.)  Compt.  rend.  14,  490;  J.  pr.  Ck^m.  26,  123;  Jiet. 
Bcient.  9,  30;  10,  280:  J.  pr,  Chem.  328,  336;  Pkarm.  Cmtr. 
1S4X  'lo7. 

m 

IsatosalpharooB  acid  is  not  known  in  the  free  state,  but  onlj  in  iti 
waXUy  tbe  uatosuipkiies  :  for  wben  these  salts  are  treated  with  a  sftiOBgsr 
acid,  the  isatosolphnroas  acid  b  decomposed. 

The  fomiolaof  the  isatosulphites  is  C"XH«M0«,2S0».  —  (For  their 
formatiou  sec  p.  53.) 

iBcUondphite  of  Ammonia.  —  Powdered  isatin  is  boiled  with  biavl^ito 
of  ammonia  till  the  isatin  is  dissolved ;  the  solution  is  eyapormied  till  it 
begins  to  crystallise;  and  the  crystals  are  purified  by  recrystaUisatioa. 
Small  pale  yellow  rhombic  tables.  —  The  crystals  do  not  loee  weuht 
at  100'  or  in  vacuo.  — Isatosulphite  of  ammonia  is  not  decompoeed^f 
excess  of  ammonia.  When  acted  upon  by  chlorine,  it  forma  ^orintm 
and  bichlorisatin,  and  the  filtered  solution  forms  with  ddorida  of 
barium  a  quantity  of  sulphate  of  baryta  corresponding  to  S*68  per  oai 
of  sulphurous  acid :  the  formula  C^«XHVNH*)0*,2S0«  requires  27*58 
per  cent.  It  is  more  slowly  decomposed  by  hydrochloric  acid  than  the 
potash -salt.  It  forms  with  nitrate  of  silver,  a  precipitate  which  is  a  mix- 
ture of  isatin  and  sulphite  of  silver.  —  It  dissolves  slightly  in  eold  water, 
but  very  easily  in  hot  water. 

I*aU>»tUphU€  of  Potash.  —  1.  An  aqueous  solution  of  isatate  of  potash 
is  saturated  with  sulphurous  acid^  evaporated  and  allowed  to  cool ;  aad 
the  mother-liquor  from  the  first  crystals  is  evaporated  down  and  left  to 
crystallise.  —  2.  Powdered  isatin  is  boiled  with  an  aqueous  solution  of 
bisulphite  of  potash  until  all  the  isatin  is  dissolved,  and  the  solution  is 
evaporated  down  and  left  to  crystallise.  The  salt  is  more  easily  obtained 
pure  by  the  first  method.  —  It  forms  rather  long,  pale  yellow,  and  ▼err 
brilliant  crystols.  —  Perhaps  fig.  43;  a  :  a  =  148"^  30';  a  :  <  =  106;  t  m 
rectangular;  according  to  Laurent,  it  belongs  to  a  peculiar  system.  Ths 
crystals  lose  from  10*4  to  119  per  cent,  of  water,  or  four  atoms  at  100^ 
(calculated  11*2  per  cent.);  and  at  the  temperature  at  which  they  sof 
and  become  yellowish  red,  from  14*4  to  ].>  per  cent,  of  water  (5  At.). 
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According  to  Calculation  ii,  (Gerhardt,  TV.  3,  546,)  isatin  takes  up  the  elements 
of  two  atoms  of  water  in  the  formation  of  isatosulphurous  acid ;  Laurent  first  assumed 
the  formula  C>«NH»MO»,2S02,  for  the  dry  salt,  and  afterwards  (Rev.  seient.  18,  458) 
C"NH*MCHSO*  (Calculation  i),  and  supposed  that  the  salt  whidi  he  analysed  was  not 
dried  suflSciently. 

CrijHtalliaed,  lisurent. 

CWNH«KO« 203-2     ....  65-06 

2  SO' 64        ....  20-63     21-56 

5  HO 45        ....  14-41     14-04     ....     15-0 

C"NH«KO«,2S02  +  5HO....  312-2     ....  10000 

When  the  crystallised  salt  is  heated^  it  fir§t  becomes  orange-yellow, 
then  yellowish  red,  gives  off  water  and  softens.  On  further  heating,  it 
swells  up,  blackens,  and  yields  a  thick  red  substance,  which  solidifies  on 
cooling  without  becoming  crystalline. — When  boiled  with  iodine,  it  forms 
isatin  and  sulphuric  acid.  —  With  chlorine,  it  forms  sulphuric  acid  and 
chlorisatin, — also  bichlorisatin,  if  the  action  of  the  chlorine  be  continued 
long  enough.  —  Cold  hydrochloric  acid  acts  slowly  upon  it;  the  solution^ 
however,  becomes  orange-yellow  and  smells  of  sulphurous  acid,  and 
if  sufficiently  concentrated,  deposits  in  a  few  minutes  crystals  of  isatin. 
If  hydrochloric  acid  is  added  to  the  boiling  solution  of  the  salt, 
sulphurous  acid  is  immediately  evolved  with  effervescence,  and  isatin 
is  precipitated.  The  hot  solution  of  the  salt  becomes  darker  coloured 
on  the  addition  of  sulphide  of  ammonium,  and  deposits,  on  cooling, 
a  yellowish  powder,  consisting  of  microscopic  needles  which  react  like 
isatyde.  They  are  insoluble  in  water  and  in  alcohol,  and  when  thrown 
open  glowing  charcoal,  smell  like  indigo  and  not  at  all  sulphurous. 
When  heated  upon  platinum  foil,  they  become  violet-red,  probably  owing 
to  the  formation  of  indin,  since  they  then  form  with  concentrated  alco- 
holic potash,  a  solution  yielding  a  black  salt  which  is  decolorised  by  a 
gentle  heat.  The  needles  dissolve  in  potash,  forming  a  wine-red  solution 
which  loses  its  colour  when  boiled,  and  becomes  yellow  on  boiling  with 
hydrochloric  acid,  while  isatin  is  produced,  together  with  a  soft  substance 
which  forms  a  film  upon  the  solution.  —  Isatosulphite  of  potash  dissolves 

C'  ty  readily  in  water,  to  which  it  imparts  a  yellow  colour;  the  solution 
mes  brownish-red  on  the  addition  of  ammonia,  but  regains  its  yellow 
colour  when  boiled,  and  then  contains  sulphite  of  potash,  sulphite  of 
ammonia  and  isatin  dissolved  in  ammonia.  —  It  does  not  precipitate  the 
chlorides  of  barium,  strontium  and  calcium,  or  acetate  of  copper.  —  With 
acetate  of  lead,  it  forms  a  yellow  precipitate  of  isatin  and  sulphite  of  lead; 
with  an  aqueous  solution  of  nitrate  of  silver,  it  forms  a  precipitate  of  isatin 
and  sulphite  of  silver,  whilst  the  solution  contains  nitrate  of  potash  and 
free  nitric  acid: 

C"NH«K0«,2S0»  +  2(AgO,NO»)  -  C^«NH*0<  +  HO  +  2(AgO,S02;  +  KO,NO*  •¥  NO*. 

Can  free  nitric  acid  and  sulphite  of  silver  ^xist  together  ?    6m. 
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A  carmine-red  precipitate  is  formed  hj  mixing  mn  aqueous  aolaiion  of 
the  potath-salt  with  ammoniac&l  nitrate  of  silrer,  or  bj  gently  hettisg 
nitrate  of  silver  with  ammonia  and  isatin. 

The  potash-salt  is  very  slightly  soluble  in  cold  aleohol,  bat 
rately  soluble  in  boiling  alcohol,  to  which  it  imparts  a  yellow  eolonr. 


Conjwjattd  Compounds  of  the  nucUuM  C^NHH)*. 

Snlphindigotic  Add. 
C"XU»S*0»  =  C"NH»0»,2S0». 

Berqma.nn.     Opiuc.  5,  7,  1788. 
Hacsmann.     J,  Fhys,  1788,  March. 
BccHoLZ.     A.  GehUm.  3,  8. 

W.  Cbum.     Ann.  Phil,  1823,  Febr.;  Sehw.  38,  35. 
Bebzelius.     Schrh.  4th  ed.  3,  706;  Pogg,  10,  105;  Jakittber.  7,  256. 
Joss.     Sehw,  69,  285;  Pharm.  Centr,  1834,  167. 
Dumas.    N.  Ann.  CJUm,  Phys.  2,  204;  J.  pr.  C^mn,  24,  200;  PAcm. 
Cenir,  1841,597. 

Sulphate  qfindiffo,  Soluble  blue  indigo,  SulphindyUe  meidg  IM^Ii«sdhP|^Ubivt 
Cmnilhuekw^eUiure, 

Formation.  —  (p.  43.) 

Pitparation.  To  a  solution  of  indigo-blue  in  excess  of  hot  salpliiirio 
aoid  50  parts  of  water  are  added,  and  the  liquid  is  filtered  from  the  pn- 
cipitatetl  sulphoph(pnioic  acid  ;  the  filtrate  is  digested  at  a  gentle  aeat 
with  wool  or  woollen  stuff  (previously  prepared  by  washing,  first  with 
soap  and  then  with  water  containing  1  per  cent,  carbonate  of  soda»  and 
finally  with  pure  water),  until  no  more  colouring  matter  is  taken  np  (ths 
excess  of  sulphuric  acid  remaining  in  solution);  the  wool,  dyed  bine  by 
sulphindiffotic  and  hyposulphindigotic  acids,  is  washed  with  water  till  tM 
latter  no  longer  becomes  acid,  and  is  then  digested  with  water  oontaini^ 
a  little  carbonate  of  ammonia ;  the  blue  solution  is  poured  oflT  from  ths 
decolorised  wool  and  evaporated  to  dryness  at  50'';  and  the  residue  ii 
exhausted  with  alcohol  of  0*833  per  cent.,  which  dissolves  the  hyposil- 
phindigotate  of  ammonia,  and  leaves  behind  the  sulphindigotate  of  am- 
monia. The  latter  is  dissolved  in  water  and  precipitated  by  aoetate  of 
lead;  the  dark  blue  precipitate  is  washed  with  water,  then  saspendsd 
in  water,  and  decomposed  by  sulphuretted  hydrogen;  and  the  yeUow  or 
colourless  solution,  which  turns  blue  on  exposure  to  the  air,  is  evapofatsd 
to  dryness  at  50 \  (Berzelius.)  According  to  Joss,  sulphindigotate  of 
ammonia  is  not  efiectually  separated  from  hyposulphindigotate  of  as* 
monia  by  alcohol;  it  is  better,  therefore,  to  digest  the  indigo  solntioo 
with  wool  only  so  long  as  it  forms  a  precipitate  with  acetate  of  baryta, 
by  which  hy|)08ulphindigotic  acid  is  not  precipitated. 

Properties.  Sulphindlgotic  acid  forms  a  solid  mass  having  a  peculiar 
agreeable  odour  and  an  acid  taste;  it  has  a  weak  but  decided  aeid 
taction.     (Joss.) 
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Decompositions,  —  1.  Sulphindlgotio  acid  yields  by  dry  dislillation, 
sulphurous  acid^  sulphite  of  ammouia,  much  water^  and  a  little  empjrreu- 
matio  oil.  No  vapours  of  indigo-blue  are  evolved^  but  the  sublimed 
sulphite  of  ammonia  dissolves  in  water  with  a  blue  colour,  having 
carried  over  a  little  of  the  undecomposed  acid.  The  carbonaceous  residue 
burns  with  difficulty,  but  completely.  The  sulphindigotates  also  do  not 
yield  any  sublimate  of  indigo  by  dry  distillation.  (Berzelius.)  — 2.  Sul- 
phindigotic  acid  is  decomposed  by  exposure  to  sunlight.  —  3.  Cidorine 
produces  a  quantity  of  brown  resin  in  the  solution  of  the  acid,  and 
only  a  little  chlorisatin  and  bichlorisatin.  (Erdmann,  •/. />r.  Chem,  19^ 
355.)  —  The  blue  colour  of  the  acid  is  changed  to  green  by  chloride 
of  lime  (Schlumberger),  and  to  reddish  brown  by  chlorate  of  potash  and 
hydrochloHc  acid,  (BoUey.)  —  4.  Sulphindigotlc  acid  is  decomposed  by 
nitric  acid.  When  the  baryta-salt  is  decomposed  by  boiling  with  concen- 
trated nitric  acid  and  the  solution  diluted  and  filtered,  it  is  not  precipi- 
tated by  chloride  of  barium.  (Berzelius.)  —  5.  The  solution  of  sulphin- 
digotic  acid^  heated  with  cJiromate  of  potash,  becomes  ochre-yellow 
(Penny);  mixed  with  permanganate  of  potash,  it  becomes  first  green 
and  then  brownish  yellow  (Elbers,  Mohr);  when  heated  with  ferric  salts 
it  is  decolorised  as  by  nitric  acid.     (Wohler,  Ann,  Fharm.  34,  235.) 

The  decolorising  of  the  solution  of  sulphindigotlc  acid  by  oxidising 
agents  is  used  to  determine  the  amount  of  indigo- blue  in  commerci^ 
indigo.  A  weighed  quantity  of  indigo  is  dissolved  completely  in 
fuming  sulphuric  acid,  and  tne  solution  is  diluted  with  water  to  a 
certain  volume.  A  p;raduated  solution  of  a  substance  capable  of  yielding 
oxygen  or  chlorine  is  then  gradually  added  till  the  blue  colour  of  the 
solution  has  disappeared,  and  the  amount  of  the  graduated  solution 
employed  is  compared  with  the  quantity  of  the  same  solution  required 
to  decolorise  a  solution  containing  a  quantity  of  pure  indigo-blue,  or 
of  a  determined  kind  of  commercial  indigo,  equal  in  weight  to  the 
indigo  to  be  tested.  According  to  Mohr,  a  graduated  solution  of  per- 
manganate of  potash  is  the  most  suitable  for  this  purpose.  BoUey  adds 
hydrochloric  acid  to  the  boiling  solution  of  the  acid,  and  then  a  gra- 
duated solution  of  chlorate  of  potash.  —  Penny  adds  hydrochloric  acid  to 
the  gently  warmed  indigo  solution,  and  then  a  solution  of  chromate  of 
potash.  —  Lindenlaub  adds  sulphite  of  soda  to  the  solution,  and  then  adds 
chlorate  of  potash  drop  by  drop;  Schlumberger  decomposes  it  by  chloride 
of  lime.     (Compare  Mohr,  Lehrb.  der  Titrirmeihoden,  p.  189.) 

6.  Sulphindigotlc  acid  mixed  with  excess  of  caustic  alkali,  becomes 
first  green  and  then  yellow,  even  when  access  of  air  is  prevented,  being 
converted  first  into  indigo-green  and  then  into  indigo-yellow  :  ammonia 
acts  more  slowly  than  potash  or  soda ;  the  alkaline  carbonates  do  not 
cause  decomposition.  (Berxelius.)  —  Sulphindigotic  acid  is  first  coloured 
green  by  the  addition  of  ammonia,  and  after  the  lapse  of  a  few  hours 
becomes  completely  decolorised  ;  carbonate  of  ammonia  and  caustic 
potash  exert  the  same  action.  An  aqueous  solution  of  solphindigotate  of 
potash  forms,  with  ammonia  and  carbonate  of  ammonia,  a  green  solution 
which  becomes  colourless  in  closed  vessels,  but  when  exposed  to  the  air 
recovers  its  green  colour  for  a  short  time,  and  then  again  becomes  colourless^ 
With  caustic  potash  and  soda,  it  forms  a  blue  solution  which  gradually 
becomes  green  and  then  colourless ;  with  lime-water,  it  forms  a  green 
solution  which  becomes  yellowish  in  closed  vessels,  and  when  exposed  to 
the  air  toms  green  again  for  a  short  time.  (Bergmanu.^  The  salts  of 
sulphindigotic  aoid  are  converted  by  the  slow  action  of  alkalis  into  salts 
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of  sialphoTiridic,  ialphoparparic,  ^alphoflaTie,  salpiiofvlTiej  mnd  nlpbuniie 
acids.  (Berzelim/  — 7.  Sabatances  which  readily  take  upoxjg&n,  redact 
aniphindigotic  acid  to  a  compoami  lierirable  from  white  indigo,  and  chaofle 
the  colon r  of  the  :3oIiitioa  to  yellow.  Hydrogen  passed  throogb  anlphiatt- 
gotic  aciii  produces  ^Mrarcelj  any  perceptible  change  of  eolonr;  i^  bov- 
eyer,  zinc  or  iron  is  dii^solve^i  in  the  acid,  the  solation  becomes  eoloinlw 
in  24  hours  with  zinc,  and  pale  blue  with  iron.  Expoenre  to  tke 
air  restores  the  blue  colour,  according  to  Uolt ;  according  to  PleiarU 
(who  must  bave  continued  the  action  for  a  longer  time),  it  doei 
not  {Schir.  25,  36'},)  —  Protochloride  of  tin  also  reduces  snipbindigotie 
acid  with  the  aiii  of  heat.  —  Sulphuretted  hydrogen  passed  tliioi||1i 
the  aqueous  solution  for  several  hours  does  not  decolorise  it ;  if,  how- 
ever, the  solution  be  then  heated  to  50 S  snlphor  is  precipitated  anl 
the  blue  colour  disappears,  prorided  sulphuric  acid  is  not  present  m 
excess.  If  th>  decolorised  solution  containing  an  excess  of  salpboreCtei 
hydrogen,  is  placed  over  slightly  moistened  potash  in  raeuo,  a  jiboA 
dark  yellow  mas;i  is  obtained,  which  becomes  moist  on  exposnre  to 
the  air.  and  then  rapidly  assume:*  a  dirty  men,  and  finally  a  bine  eoloar. 
(Berzelius.)  Sulphindigotic  acid  Is  turned  green,  and  afterwards  Tellov 
or  colourless,  by  the  following  substances :  —  Sulphuretted  byaruges, 
pentasulphide  of  potassium,  protochloride  of  iron,  protosnlpbate  of  iroa, 
tartaric  acid,  acetic  acid,  formic  acid,  tartrate  of  potash,  susar,  madder, 
woad,  &c.;  at  first  the  blue  colour  may  be  restore«l  by  air  or  by  chloriao- 
water,  but  this  can  no  lonirer  be  effected  when  the  action  of  the  deoxi- 
dising isubjii'ance;  \\:i.<  be>n  too  lunir continued.  — Sulphurous  acid  gradnallj 
turns  sulphindigotic  acid  irreen.  then  yellow,  and  then  almost  colourisa^ 
but  the  blue  colour  cannot  be  i-estored  by  air  or  by  alkalia     (Bergmaan.) 

—  Snipbindigotie  acid  becomes  decolorised  when  exposed  in  sanlight  to 
the  joint  action  of  sulphurous  acid  and  atmospheric  air;  in  tbe  darx,  the 
change  takes  place  more  slowly.  Sulphurous  acid  alone  does  not  so 
readily  decolorise  the  acid.  If  a  few  drops  of  sulphindigotic  acid  are 
poured  into  a  concentrated  aqueous  solution  of  sulphurons  acid,  tbe  bloe 
colour  soon  disappears  and  the  mixtore  becomes  brownish  yellow  ;  the 
blue  eolonr  in  restored  by  heating,  by  oxitlising  substances,  by  eulj^o- 
retted  hydrogen,  or  by  sulphuric  acid. "  Sulphites  have  a  stronger  oeco- 
lorising  action  than  the  free  acid  ;  the  colour  is  restored  by  the  same  re- 
agentH,  with  the  exception  of  sulphuretted  hydrogen,  and  es]>ecia]]y 
by  heat,  but  disapj^ears  again,  as  the  solution  cools.  —  An  aqaeoos 
solution  of  sulphurousi  acid,  which  has  been  tunied  brownish  yellow 
by  the  passage  of  an  electric  current,  decolorises  snlphindieotic  acid 
more  energetically  thiin  pure  .sul])hurous  acid  or  its  salts;  the  abore- 
mentione<i  brown  solution  when  saturate<l  with  a  base,  has  the  same 
action  as  the  solution  itself. — The  decolorising  property  is  destroyed  by 
oxidation  in  the  air,  by  sulfihiircited  hydrogen,  or  by  oxidising  agents. 

—  When  zinc  filin;rs  (or  iron  tilings)  are  allowed  to  digest  with  an 
aqneouH  solution  of  sulphunxis  acid  out  of  contact  with  the  air,  till  the 
fcolution  Iiaa  become  brownish  yellow  (or  again  colourless  by  the  pro- 
longc<l  action  of  the  zinc),  it  possesses  in  the  highest  degree  the  property 
of  decolorising  sulphindigotic  acid.  This  property  is  not  destroyed  by 
heat,  but  n*a4lily  by  oxygen  (which  liberates  sulphurous  acid  from  the 
flotation,  even  when  it  is  saturated  with  ox'uh  of  zinc};  also  by  easily 

neible  oxi'b'M,  and  by  iocline,  bromine,  chlorine,  ozone,  sulplbarettcd 

^flfcn,  arsenions  ncid,  tartar  emetic,  hydrochloric  acid,  sulphuric  acid, 

Kwpliuric  fii!iil.    If  the  zinc  be  precipitated  by  carbonate  of  ammonia 


StJLPHlNDIGOtlC  ACID.  61 

from  the  decolorising  solution  of  the  zinc-salt^  salts  are  obtained  which 
declorise  salphindigotic  acid  with  extraordinary  energy.  The  Lyposulphitei 
which  are  obtained  by  the  process  described  in  Vol.  II.  p.  160,  2  and  3,  do  not  deco* 
Icnise  sulphindigotic  acid.  The  blae  colour  is  restored  to  the  decolorised 
solution  of  sulphindigotic  acid  :  a.  By  heat,  sulphur  being  then  preci- 
pitated. If  the  solution  was  saturated  with  oxide  of  zinc^  and  the  sul- 
phindigotic  acid  also  neutralised  by  an  alkali,  it  does  not  recover  its  blue 
colour  either  by  wanning  or  by  exposure  to  the  air.—  6.  By  the  oxygen  of 
the  air,  or  by  oxidising  agents.  —  c.  By  sulphuretted  hydrogen.  —  Penta- 
sulphide  of  hydrogen,  HS^  decolorises  sulphindigotic  acid  ;  if  the  air  be 
excluded  the  solution  becomes  blue  again  after  a  time.  Caustic  alkalis, 
or  their  carbonates  produce  the  same  reaction.  (Schoubein,  J.  pr.  Chew. 
61,  203,  240.)  —  8.  When  a  solution  of  1  part  of  indigo  in  4  parts  of  sul- 
phui:ic  acid  is  diluted  with  20  parts  of  water,  filtered,  and  the  liquid 
mixed  with  an  equal  volume  of  ether  and  heated  to  its  boiling  point  for 
eeveral  hours  in  a  sealed  glass  tube,  it  is  gradually  decolorised  :  the  same 
action  takes  place  when  less  ether  is  added  to  a  more  dilute  solution  of 
indigo.  The  blue  colour  is  not  restored,  either  by  oxygen,  or  by  oxide  of 
copper,  or  by  the  oxides  of  the  noble  metals.  The  liquid  has  an  ethereal 
odour,  and  yields  by  distillation  a  colourless  liquid  which  reddens  litmus, 
does  not  precipitate.  barytA-salts,  and  forms  with  nitrate  of  silver  a 
precipitate  soluble  in  ammonia.  (Cassola,  Kastn.  Arch,  16,  126.)—- 
Ether  vapour  passed  into  sulphindigotic  acid  sometimes  decolorises  it, 
bat  with  difficulty  and  not  always ;  perhaps  the  action  is  duo  to  the 
presence  of  aldehyde.  (A.  Vogel.)  —  9.  Sulphindigotic  acid  shaken  up 
with  aldehyde,  becomes  emerald-green,  then  pale  green,  and,  in  a  few 
minutes,  yellow.  The  blue  colour  is  not  restored,  either  by  exposure 
to  the  air,  or  by  simple  boiling,  or  by  oxide  of  mercury.  (A.  Vogel, 
J.prChem.l6,3l5.) 

Combinations.  With  Water,  Sulphindigotic  acid  becomes  rapidly 
moist  on  exposure  to  the  air,  and  dissolves  very  readily  in  water,  forming  a 
dark  blue  liquid.     (Berzelius,  Joss.) 

The  SuLphindigotaies  (C*«NH*M0»,2S0')  are  formed  by  direct  combina- 
tion or  by  double  decomposition.  They  cannot  be  obtained  crystallised;  they 
are  dark-blue,  with  a  peculiar  coppery  lustre,  and  taste  feebly  saline  and 
decideiily  of  indigo.  The  alkaline  sulphindigotates  are  slightly  soluble  in 
cold  water,  and  more  readily  in  hot  water;  the  solution  is  blue  by  reflected, 
and  red  by  transmitted  light.  —  The  sulphindigotates  are  more  readily 
decolorised  than  the  free  acid,  by  all  substances  which  reduce  blue  indigo, 
especially  in  the  presence  of  free  alkalis.  Protosulphate  of  iron  does  not 
reduce  a  neutral  sulphindigotate,  even  on  warming  ;  not  even  when  as 
much  alkali  is  added  as  is  necessary  to  precipitate  the  protoxide  of  iron  ; 
but  the  slightest  excess  of  alkali  produces  immediate  decoloration, 
and  on  the  addition  of  enough  acid  to  neutralise  the  alkali,  the  blue 
colour  is  restored.  Sulphide  of  potassium  or  calcium  decolorises  the 
solutions  of  the  sulphindigotates,  part  of  the  sulphide  being  converted 
into  sulphate.  The  reduced  solution  appears  yellow  when  neutral,  and 
burnt-yellow  when  alkaline.  The  neutral  solution  leaves,  when  evapo- 
rated m  vacuo,  a  dark  dry  residue  which  appears  dark  yellow  when  pul- 
verised, and  becomes  blue  on  exposure  to  the  air  for  several  days.  The 
solution  becomes  rapidly  blue  on  exposure  to  the  air,  the  change  being 
slow  only  when  unchanged  reduced  matter  is  present.  In  this  case  the 
coloration  is  at  first  only  superficial,  and  proceeds  downwards  as  the 
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rtdoeing  8iib«tAnee  b«eomM  oxidited.  Feme  mad  eaprie  nlte  tan 
the  solation  blue  instaotlj,  and  are  converted  into  anlte  of  the  lower 
oxidefl.  The  eolation  redaced  by  protochloride  of  tin  deposits,  <m 
exposure  to  the  air,  a  white  powder  which  is  a  mixture  of  bmoxide  rf 
tin  and  a  product  of  decomposition  which  becomes  green  on  exposure 
to  the  air. 

Sulphindigotates  when  heated,  give  off  water  without  meltinf^.  When 
^itronglj  heatedy  they  decompose,  erolring  free  ammonia,  cmrbonate  of 
ammonia,  cyanide  of  ammonium,  a  trace  of  rolatile  oil,  and  afterwardf 
of  carbonic  acid,  whilst  a  residue  of  metallic  sulphide  is  left. 

SvlphindigotaU  of  Ammonia  is  prepared  by  the  process  deaoribed  it 
page  58  (Berzelios) ;  or  bv  precipitating  sulphindigotic  acid,  whick 
should  not  be  too  dilute,  with  ammonia  or  a  salt  of  ammonia.  (CruB.) 
It  reacts  similarly  to  the  potash-salt.  It  melts  when  heated  and  awslb 
up,  but  is  not  decomposed,  even  by  a  pretty  strong  heat,  and  although  it 
assumes  a  charred  appearance,  still  dissolves  completely  in  water 
formiDg  a  blue  solution.  When  more  strongly  heated,  it  yields  a  subli- 
mate of  sulphite  of  ammonia.  (Berzelius.)  It  dissolves  in  from  40  to 
50  parts  of  cold  water,  and  in  a  much  smaller  quantity  of  hot  watsr 
(Crum),  and  is  precipitated  from  the  solution  by  the  alkaline  aalphatsi 
and  some  other  salts,  but  much  less  completely  than  the  potash-flMt.  It 
is  not  soluble  in  alcohol.     (Crum,  Bcrzellus.) 

Salkindiijfit^iU'   of  Poiuilt.  —  PrecipHatnl   Indiffo,  imdigo-emnmim€f  Ataf- 

carmiM,  SoiubU  hidtgo When  an  aqueous  solution  of  sulphindigotieadl 

\n  saturated  with  excess  of  carbonate  of  potash,  th.*  whole  beeonsi 
;,'elatin(»u8.  —  1.  The  blue  wool  oblaiued  as  described  at  page  58,  is 
exhausted  with  carbonate  of  potash  instead  of  carbonate  of  ammonia; 
the  solution  evaporated  to  dryness;  the  liyposiiiphindi^otate  of  potash 
extracted  with  alcohol;  the  residue  dissolveil  in  water;  the  excess  of 
carbonate  of  pot<i«h  neutnilised  with  acetic  acid;  the  solution  evaporated 
to  dryness;  aud  the  acetate  of  pota<h  extracted  by  alcohol:  the  sulphin- 
digotate  of  potash  then  remains  behind.  (Berzclius.)  —  2.  One  part  of 
indigo  is  dissolved  in  10  pts  of  common  sulphuric  acid;  the  soIutioB 
after  standing;  for  24  hours  is  diluted  with  10  times  its  volume  of  water, 
and  about  a  quarter  neutralised  with  carbonate  of  potash,  or  mixed  with 
any  other  potash  t^alt,  except  the  nitrate;  aud  the  precipitate  of  sulphin- 
digotate  of  i»ota.>h  is  collected  on  a  filter,  washed  with  water  containing 
1  per  cent,  of  acetate  of  pota.*<li,  and  then  with  alcohol,  which  however 
docs  not  completely  remove  the  acetate  of  potasih.  It  is  finally  dried  and 
then  Hhrini^H  together  coutjiderably.     (Crum,  Borzelius.) 

3.  One  part  of  blue  indiiro  o()tainrd  from  the  vat  and  purified  in  tlie 
manner  described  at  pai;e  8H,  is  allowed  to  stand  in  a  closed  fiask  with  15 
|MirtH  of  Kul|iiiiiric  acid  for  throe  day^  at  a  temperature  between  50^  and  60'. 
The  solution  is  then  diluted  with  water  and  filtered,  which  removes  every 
trace  of  Hulphopha»nicic  acid;  the  filtrate  is  mixed  with  acetate  of  potash, 
Hepar.ited  from  the  ]>recipitatc  thus  formed  and  left  to  drain,  again 
Htirred  up  with  acetate  of  potash  and  filtered;  and  this  treatment  is 
repeated  once  or  twice  more,  till  all  the  fiulphate  of  potash  is  washed  out. 
Finally  the  acetate  of  potash  is  removed  by  repeatedly  washing  the 
precipitate  with  alcohol,  and  the  residue  U  then  dried.  The  product  is 
-iry  small.     (DumaM.) 
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CoppefHsolourad  mass  yielding  a  blue  powder;  blue  by  transmitted 
light.    It  rapidly  absorbs  moistnre  from  the  air  (10  per  cent,  in  2  hours). 

Damu. 

16  C   96  ....  38-53    38-37 

N  14  ....  5-62     5-60 

4  H  ..« 4  ....  1-60    2-07 

KO,SO»   87-2  ....  34-99     34-32 

SO*   40  ....  16-05     16-10 

O  8  ....  3-21     3-64 

C»«NH*K0«,2S0»     249-2    ....  100-00    100-00 

Siilpbindigotate  of  potash  does  not  melt  when  heated  or  evolve  any 
purple  vapours  :  it  is  difficult  to  incinerate.  According  to  Berzelius^  it 
forms  sulphopurpurate  of  potash  when  heated  with  lime-water  out  of 
contact  with  the  air;  in  presence  of  air,  it  forms  salts  of  sulphoflavic, 
snlphofolvic  and  sulphorufic  acids. 

Sulphindigotate  of  potash  dissolves  in  140  parts  of  cold  water,  and 
in  a  mneh  smaller  quantity  of  boiling  water,  a  portion  separating . 
out  on  cooling.  The  solution  is  of  a  dark  blue  colour,  transparent  only 
when  viewed  in  thin  layers;  when  held  up  before  the  light  of  the  sun  or 
of  a  candle,  it  appears  scarlet.  1  part  of  the  salt  imparts  a  blue 
colour  to  500,000  parts  of  water.  Water  containing  1  per  eent.  of 
acetate  of  potash  does  not  dissolve  the  salt  in  the  cold;  on  heating,  a 
portion  dissolves  and  separates  out  in  blackish  flakes  on  cooling.  It  is 
readily  dissolved  by  sulphuric  acid,  but  is  not  soluble  in  concentrated 
hydrochloric  acid  (Grum);  or  in  alcohol  of  sp.  gr.  0*84.     (Berzelins.) 

If  an  aqueous  solution  of  sulphindigotate  of  potash  is  mixed  with  a 
baryta  or  lime-salt  and  carbonate  or  phosphate  of  soda  added,  carbonate 
and  phosphate  of  baryta  and  carbonate  of  lime  are  precipitated  of  a 
light  blue  colour,  and  phosphate  of  lime  of  a  beautiful  blue  colour.  When' 
the  solution  of  sulphindigotate  of  potash  is  mixed  with  acetate  of  lead 
and  a  solution  of  tannic  acid,  the  precipitate  of  tannate  of  lead  carries 
down  all  the  colouring  matter  with  it. 

SulphvndigoUUe  of  Soda  is  prepared  by  precipitating  sulphindigotic 
aeid  with  pure  carbonate,  sulphate  or  acetate  of  soda  or  with  chloride  of 
sodium.  The  precipitate  is  washed  with  water  containing  2  per  cent, 
of  acetate  of  soda.  Sulphindigotate  of  soda  reacts  similarly  to  the  potash- 
salt,  but  is  less  completely  precipitated  from  its  aqueous  solution  by  other 
salts.  When  it  is  dissolved  in  hot  water  containing  a  soda  salt,  the 
greater  part  separates  out  in  blackish  grains  on  cooling.     (Crom.) 

Sulphindigotate  of  Baryta  is  precipitated  in  dark  blue  flakes,  on 
mixing  the  potash-salt  with  chloride  of  barium.  (Crum,  Berzelins.)  It 
dissolves  slightly  in  cold  water  with  a  bluish  colour;  more  abundantly 
in  hot  water,  imparting  to  it  a  dark  colour.  Owing  to  the  extraor- 
dinary affinity  of  baryta  for  sulphindigotic  acid,  this  salt  is  formed  when 
hyposulphindigotate  of  potash  is  mixed,  first  with  sulphuric  acid  and 
then  with  chloride  of  barium;  an  excess  of  sulphate  of  baryta  is,  however, 
necessary  to  the  reaction,  and  hence  the  precipitate  has  a  paler  colour. 
Sulphate  of  baryta  already  precipitated  likewise  forms  with  hyposul- 
phindigotate of  potash,  a  small  quantity  of  sulphindigotate,  and  heeomea 
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On  beating  snlphmdizoate  of  bttnrta  with  lime-wmlery  a  nit  of 
•olphoriridie  acid  b  formed.     (Beneliiu.) 

SulpkindigoiMle  of  Lime,  —  The  solntioa  of  indigo  in  mlphnrie  idd 
if  diloted  with  50  times  its  Tolame  of  wmter,  nod  nentrmliaed  by  ngitatiog 
with  powdered  marble.  It  Is  then  filtered,  and  the  piodpitnto^  which  ii 
at  first  bright  bine,  is  washed  on  the  filter  till  it  becomeo  red.  After 
haring  been  safficieotlv  eraporated.  the  solntion  it  mixed  with  alcohol, 
when  the  salt  precipitates  in  blae  flakes  which  appear  red  by  tiaiismitlod 
light  The  precipitate  is  washed  on  a  filter  with  alcohoL  —  After  dijiag 
it  has  a  parple  coloar.  It  dissolves  more  readilj  in  water  than  grptUBi 
and  separates  from  the  solation,  on  eraporation,  in  bine  flakes  wueli  diy 
Dp  to  a  dark  blae  film  inclining  to  parple.     (Benelins.) 

SulphindigotaU  of  MagnesicL  —  This  salt  does  not  attract  moiftare 
from  the  air.  It  is  readily  soluble  in  water,  and  is  not  precipitated  from 
its  solution  by  an  excess  of  a  magnesia- salt :  it  is  insoinble  in  alcohol. 
(Berzelias.) 

Hufphindigotni*  of  Alumina.  —  a.  Xeutral.  —  Readily  solnble  ia 
water;  dries  np  liko  the  uther  salphindigotates  on  the  evaporation  of  tbe 
solution. — h.  Basic,  —  Sulphindigotate  of  potash  mixed  with  a  salt  of 
alumina  and  a  little  ammonia,  forms  a  dark  blue  pulverulent  precipitate 
which  is  blackidh  blue  after  it  has  been  dried.  The  salt  gires  up  all  iti 
acid  to  an  excess  of  alkali.     (Berzelius.) 

Sulphin(Uffo(aU  of  Lead.  —  n.  NeutraL  —  The  potash-salt  forms  witH 
acotato  of  leacl  a  precipitate  of  dark-bluo  flakes  which  are  blackish  hloe 
after  being  dried.     It  is  slightly  soluble  in  water.  —  h.  Basic  —  The 
potash-salt  forms   with  subacetato   of   lead,    bright-blue    flakea   which^ 
oocomo  dark-blue  on  drying.     (Berzelius.) 

Hulphindif^otic  acid  dissolves  in  alcohol. 

Wool  is  dyed  by  aqueous  8ulpbindi;;otic  acid,  but  not  hy  the  aalta  of 
thi«  ncid,  uiiIcmh  an  acid,  oven  a  weak  one  liko  acetic  acid,  is  added. 
ikiiliug  water  and  alcohol  deprive  the  wool  of  only  a  small  portion  of  its 
colour,  but  alkalis  remove  it  entirely.  (Berzelius.)  Snlphindigotic 
a^hl  is  roniplotrly  doclorise<l  by  woollen  stnfls;  silk  fabrics  do  notdeprire 
it  of  all  itn  colour,  and  linen  and  cotton  take  up  very  little.      Silk 
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dyed   with  it  is  deprived  of  its  colour  by  soap,  but   not   by  water. 
(Ber^rmaun.) 

Wood-charcoal,  and  more  particularly  blood-charcoal,  takes  up 
solphindigotic  acid  from  its  aqueous  solution,  and  yields  it  up  again  to 
alkaline  carbonates.     (Berzelius.) 


Appendix  to  SulphindigUk  Acid, 

1.  Hyposulphindigotic  Acid, 

Berzelius.    Lehrb,  3,  711. 

HyponUpAoeasrulie  acid,  CkeruliMchwrfeUaure, 

Preparation.  The  alcoholic  solution  of  hyposulphocoerulate  of  am- 
monia obtained  in  the  manner  described  at  page  59,  is  mixed  with  an 
alcoholic  solution  of  acetate  of  lead;  the  whole  completely  precipitated  by 
a  little  ammonia,  which  also  precipitates  a  basic  salt;  and  the  precipitated 
hyposulphindigotate  of  lead  is  treated  like  the  sulphindigotate  of  lead 
(p.  58). 

Properties,  The  acid,  after  being  evaporated,  appears  completely  dry 
at  the  edges,  bnt  soft  in  the  middle.  According  to  Berzelius,  it  has  an 
acid  taste;  according  to  Joss,  a  cool,  saline  and  not  acid  taste. 

It  exhibits  the  same  decompositions  as  sulphindigotic  acid. 

Combinations.  —  a.  It  becomes  slightly  moist  in  contact  with  the  air 
and  dissolves  readily  in  water. 

h.  The  hyposulphindigotaies  exhibit  the  same  characteristics  as  the 
snlphindigotates,  with  this  exception,  that  they  evolve  sulphurous  acid 
gas  even  at  a  sentle  heat,  the  indigo-blue  still  remaining  undecomposed. 
At  a  stronger  heat,  sulphite  of  ammonia  sublimes,  leaving  a  residue  of  a 
sulphide  of  the  metal. 

Hypostdphindigotates  of  the  Alkalis,  —  Blue  wool  is  extracted  with  a 
a  quantity  of  aqneous  alkaline  carbonate  just  sufficient  for  the  purpose;  the 
solution  is  evaporated  to  dryness;  the  residue  extracted  by  alcohol;  and  the 
alcoholic  solution  evaporated.  —  The  residue  resembles  the  corresponding 
salt  of  sulphindigotic  acid.  It  is  readily  soluble  in  water,  from  which  it 
is  precipitated  in  very  small  quantity  by  sulphuric  acid  and  by  other 
salts;  it  is  also  soluble  in  alcohol  of  sp.  gr.  0*84.  Those  salts  are  ob- 
tained less  pnre  by  mixing  the  solution  of  indigo  in  fuming  sulphuric 
acid,  after  it  has  been  diluted  with  water,  with  carbonates  of  the  alkalis, 
the  salt  of  sulphindigotic  acid  being  then  precipitated. 

HyposvlpMndigotate  of  Baryta,  —  A  saturated  solntion  of  the  potash- 
salt  is  precipitated  by  an  excess  of  chloride  of  barium.  —  Dark  blue  flakes 
readily  soluble  in  water;  the  solution  when  evaporated  deposits  a  film 
haying  a  coppery  lustre. 
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2.  SzlrlrTindic  Acid. 
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It  dissolves  very  readily  in  water,  and  slowly^  bat  completely^  in 
strong  alcohol;  its  solutions  appear  dark  green  by  reflected  light,  and 
dark  red  by  transmitted  light.  The  lead-Salt  is  somewhat  soluble  in 
water,  imparting  to  it  a  greenish  colour. 


3.  Indigo-green. 

Berzelius.     Lehrb.  1828;  3,  723. 

To  an  alcoholic  solution  of  an  alkaline  hyposnlphincligotate,  hydrate 
of  potash  is  added  in  small  portions,  until  it  becomes  green,  and  the 
green  precipitate  is  washed  on  a  filter  with  a  little  alcohol.  The 
precipitate  is  decomposed  by  an  aqueous  solution  of  oxalic  acid,  the 
liquid  filtered,  and  the  filtrate  freed  from  an  excess  of  oxalic  acid  by 
triturating  it  with  a  little  carbonate  of  lime;  it  is  then  filtered  and 
evaporated  to  dryness. 

Indigo-green  forms  a  green,  solid  residue. 

It  dissolves  readily  in  water,  forming  a  green  solution,  which  when 
mixed  with  lime-water,  becomes  yellow  on  exposure  to  the  air.  It  forms 
a  green  precipitate  with  acetate  of  lead,  and  does  not  precipitate  cor- 
rosive sublimate  or  infusion  of  galls.     (Berzelius.) 


4.  Sulphoporporic  Acid. 

Berzelius.     Zehrb,  4tfa  Ed.  7,  227. 

Formed  by  the  action  of  alkalis  upon  sulphoriridic  acid. 

I  part  of  sniphindigotate  of  potash  is  dissolved  in  .50  parts  of  liiii#- 
water  and  heated  in  a  covered  vessel,  till  the  solution,  which  has  graduallj^ 
tnmed  purple-red,  does  not  become  greeu  a^rain  on  cooling.  After  the 
whole  has  been  allowed  to  cool  in  the  covered  vessel,  the  excess  of  lirae 
is  precipitated  by  carbonic  acid  ;  the  filtrate  is  evaporated  to  dryness ; . 
and  the  residue  treated  with  alcohol,  which  extracts  a  little  sulphoflavio 
acid.  The  residue  is  dissolved  in  water,  the  purple-red  solution  precipi- 
tated with  acetate  of  lead,  and  the  precipitate  suspended  in  water  and 
decomposed  by  sulphuretted  hydrogen;  the  filtered  solution  is  then 
evaporated  to  dryness. 

Hard,  brown,  uncrystalllsed  mass,  dissolving  in  water  with  dftrk 
purple- red  colour.  The  potash-salt  dissolves  in  water  and  imparts  to 
It  a  dark  pnrple-red  colour,  like  that  of  perman^ranate  of  po^sli.  The 
precipitate  produced  by  mixing  the  aqueous  solution  of  the  acid  with 
acetate  of  lead,  is  slightly  soluble  in  water,  with  a  reddish  colour ; 
insoluble  in  alcohol.  With  excess  of  oxide  of  lead,  a  pale  red  salt  is 
formed,  whioh  is  insoluble  in  water. 

F  2 
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5.  Snlphoflayic  Acid, 

Berzelius.     Lekrh.  4tb  Ed  7,  228. 

Fonned  by  heating  snlphoyiridate  of  potash  with  lime-wmler  in  < 
tact  with  the  air. 

Salphindigotate  of  potash  is  heated  with  lime-water  in  an  open 
until  the  solution  acquires  a  pure  red  colour  (if  the  action  ia  too  prokMi|[ed 
it  becomes  yellow;  it  the  access  of  air  is  kept  under  control,  it  is  emer  to 
hit  the  rigbt  moment).  Carbonic  acid  is  then  passed  throngh  the  liquid; 
the  filtrate  evaporated  to  dryness,  and  the  green  brownish  yellow  rendne 
extracted  with  alcohol.  The  yellow  solution  is  precipitated  with  aeetaie 
of  lead;  the  lemon -yellow  precipitate  suspended  in  water  and  decomposed 
by  sulphuretted  hydrogen;  and  the  solution  filtered  from  the  anlphide  (tf 
lead,  IS  then  left  to  evaporate.  It  forms  yellow  arboreaoent  maases, 
having  a  strong  acid  taste  and  reaction. 

It  is  soluble  in  water  and  in  alcohol :  the  solution  forms  with  ; 
of  lead  a  lemon-yellow  precipitate^  insoluble  in  water. 


6  and  7.  Sulphofiilvic  and  Sulphomflc  Acids, 

Berzelius.    Lehrb,  4th  Ed.  7>  229. 

These  acids  are  formed  simultaneously  with  sulphoflavic  acid. 

The  residue  from  which  the  sulphoflavic  acid  has  been  extracted  by 
alcohol,  is  dissolved  in  water,  and  the  beautiful  red  solution  is  precipi- 
tated with  subacetate  of  lead.  The  pale- red  precipitate  is  suspended  io 
water  and  decomposed  with  sulphuretted  hydrogen,  and  the  filtrate  is 
evaporated  to  dryness.  Absolute  alcohol  extracts  from  the  residue,  fif/- 
phofnlvicacid,  which,  on  evaporation,  is  deposited  as  a  dark  yellow,  trans- 
parent mass,  having  the  consistence  of  an  extract:  it  fonns  a  lead-salt 
which  is  readily  soluble  in  water  and  in  alcohol.  The  portion  insoluble  in 
alcohol  is  sulphorufic  acid.  This  latter  dissolves  in  water  with  a  fine 
red  colour,  and,  on  evaporating  tiie  water,  forms  a  dark  red,  opaom, 
amorphous  mass,  which  tastes  acid  and  strongly  reddens  litmus.  The 
lead-salt  is  readily  soluble  in  water  and  in  alcohoL 


8,  Indigo-yellow. 

BSBEELIUB.     Lehrb.  1828;  8,  724. 

Formed  by  heating  hyposulphindigotate  of  lime  with  lime-water  in 
contact  witli  the  air. 

Hyposulphindigotate  of  lime  is  dissolved  in  lime-water,  eraporated 
down  till  the  solution  has  become  yellow,  and  mixed  with  a  slight  excess 
of  oxalic  acid.     The  excess  of  oxalic  acid  is  then  removed  bj  carbonate 
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of  11  me^  and  the  filtrate,  after  being  nearly  evaporated  to  dryness,  is 
mixed  with  alcohol,  which  precipitates  hyposulphate  of  lime  together 
with  a  little  indigo-yellow,  as  a  brown  viscid  mass.  By  evaporating  the 
alcoholic  solution,  the  indigo-yellow  is  obtained  mixed  with  a  little  hypo- 
sulphate  of  lime. 

Indigo-yellow  forms  a  yellow  transparent  mass,  having  neither  an 
alkaline  nor  an  acid  reaction. 

It  swells  when  heated,  evolving  an  odour  of  bnmt  animal  matter,  and 
is  slowly  converted  into  a  combustible  charcoal,  leaving  a  slight  residue 
of  gypsum. 

It  is  soluble  in  water  and  in  alcohol,  imparting  to  them  a  pure  yellow 
colour.  The  aqueous  solution  is  incompletely  precipitated  by  acetate  of 
lead,  but  completely  by  subacetate  of  lead.  The  latter  precipitate  is 
bright  yellow.  It  is  not  precipitated  by  ferric  sulphate,  sulphate  of  cop- 
per, corrosive  sublimate,  or  infusion  of  galls. 


OxybrofiiazchnucUm  C"NBrH*0». 

Bromisatin. 
C"NBrH*0*  =  C"NBrH*0«,0*. 

Erdmann.     (1840.)    /.  pr.  Chem.  19,  358;  Pkarm.  Centr.  1840,  307. 
HoFMANN.     Ann.  Fharm.  53,  40;  Pharm.  Centr,  1845,  294. 

Bromuainuue. 

Formation,     (pp.  42,  52.) 

Preparation,  When  fresh  indigo-blue  is  treated  with  bromine  and 
the  yellow  mass  extracted  with  boiling  water,  the  filtrate  on  cooling  de- 
posits small  quantities  of  bromisatin,  which  is  purified  by  crystallisation 
from  alcohol.  (Erdmann.)  —  2.  Powdered  isatin,  suspended  in  water,  is 
shaken  up,  in  sunshine,  with  bromine,  which  is  gradually  added,  till  the 
liquid,  after  a  fresh  skddition  of  bromine,  is  no  longer  decolorised  on 
agitation.  The  compound  is  then  boiled  with  weak  <alcohol,  freed  from 
hydrobromic  acid  by  washing  with  water,  and  recrystallised  from  boiling 
alcohol.     (Hofmann.) 

Properties,  Small  crystals  resembling  chlorisatin.  (Erdmann.)  Bril* 
liant  prisms.     (Hofmann.) 


Hofmann. 

Kfripfumw- 
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...     96    . 

...     42-43    ... 

42-48     ... 

.     42  to  44-1 

N 

...     14    . 

...       6-20 

Br    

...     80    .. 

..     35-41 

4  H 

...      4     ., 

...       1-78    ... 

2-11 

4  O 

...    32 

...     14-18 

C'«NBrH<0<    . 

...  226    .. 

...  10000 

Treated  with  cold  potash  it  yields  bromisatate  of  potash.  (Erdmann.^ 
When  distilled  with  hydrate  of  potash)  it  behaves  like  chlorbatin  ana 
yields  bromanilino. 
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Bromisatic  Acid. 
C"NBrH«0«  =  C"NBrH«0»,0*. 

Fonned  by  the  action  of  aqueous  alkalis  upon  bromisatin.     (Erd- 
mann,  Laurent.) 

Oxt/bromaz(Miudeus  C"NBr»H»0». 

Bibromisatin,  ^ 

C"NBr»H»0*  =  C"iS'Br>H«0»,0*. 

Erdmann.     (1840.)    J.  pi\  Cheni.  19,  360;  24,  8;  Fkarm.  Centr.  1840, 

308;  1841,  706. 
Laurent.     N.  Ann.  Chim.  Fhys.  8,380;  Rev.  acient.  10,  302;  18,  458; 

Phai-n^,  Cenir.  1842,  248. 
HoFMANN.     Ann.  Pharm.  53,  47;  Fharm,  Centr.  1845,  204;  J.  pr. 

Chem.  35,  109. 

Bromisatinise, 

Formation,     (pp.  42,  52.) 

Freparaixon.  1.  Tbe  alcobolic  mother-liquor  obtained  by  crystallis- 
ing bromieatin,  contains  considerable  quantities  of  bibromisatin..  (Erd- 
mann.) —  2.  Isatin  is  treated  with  bromine  as  long  as  vapours  of  hydro- 
bromic  acid  continue  to  be  evolved,  and  the  product  is  crystallised  from 
boiling  alcohol.  (Laurent.)  —  3.  Bromine  is  poured  over  bromieatin 
and  the  whole  allowed  to  digest  for  a  considerable  time  in  sunshine. 
(Hofmann.) 

Fropertift.  Orange-yellow,  rectangular,  four-sided  prisms.  (Laurent) 
It  is  exactly  like  bichlorisatin.      (Erdmann.) 

Erdmann.      Laurent.      Hofmann. 

16  C    96     ....     81-47     31-80    ....     31-77     ....    31-62 

N   14     ....       4-59     4-85 

2  Br  160    ....     52-46 

3  H   8    ....      0-94     1-12     ...       1-16    ....       1-28 

4  O   .'^2     ....     10  54 

C>«NBr«HH)* 305     ...  10000 


When  boiled  with  potash,  it  forms  bibromisatate  of  potash.  (Erd- 
mann.) Melted  with  hydrate  of  potash,  it  forms  bibromaoiline.  (Hof- 
mann.)    With  alcoholic  ammonia  it  forms  bibromimasatin.     (LanrenL) 


Bihromi$atid€o/Fot(u$ium. — Bibromi^tin  dissolves  with  red  ooloor  in 
oold  potash;  the  solution  becomes  decolorised  after  a  time,  aod  imiiie<B- 
ately  on  heating.     (Erdmann.) 
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When  bibromisatin  is  gently  warmed  with  alcohol  and  hot  alooholio 
potash  added^  a  precipitate  is  formed  consisting  of  black  crystalline  scales 
which  appear  blue  by  transmitted  light.     (Laurent.) 

When  bibromisatin  is  boiled  with  alcohol^  and  ammonia  and  nitrate 
of  silver  are  added,  a  yellow  precipitate  is  formed  which  tnms  violet. 
(Laurent) 

Bibromisatin  dissolves  readily  in  alcohol. 


Bibromisatic  Acid/ 

C"NBr»HW  =  C"NBr»H*0»,0*. 

Erdmann.     (1839.)     J.  pr.  Client,   19,  SGOji'Aanw.  Centr.  1840,  308. 
Formation  (p.  70) . 

Preparation,  The  concentrated  aqueous  solution  of  the  potash-salt 
deposits  the  acid  on  the  addition  of  hydrochloric  acid,  as  a  yellow  powder 
soluble  in  water.  This  substance,  when  dried  in  vacuo  oyer  sulph^riQ 
^cid  i9  converted,  even  in  the  cold,  into  bibromisatin. 

The  formula  of  the  bibromisatates  is  C'«NBr*H*MO« 

The  solution  of  bibromisatate  of  ammonia,  obtained  by  decomposing 
bibroraisatate  of  potash  with  sulphate  of  ammonia,  yields  bibromisamate 
of  ammonia  on  evaporation.     (Laurent.) 

Bibromisatate  of  Potash  is  readily  obtained  in  shining  straw-^soloured 
needles  from  the  solution  of  bibromisatin  in  potash  which  has  become 
colourless.  The  salt  loses  4*64  per  cent,  of  water  (2  atoms)  in  vacuo  at 
155°. 

AilOO'*.  Erdmann. 
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Bibromisatate  of  potash  dissolves  less  readily  in  water  and  in  alcohol 
than  the  corresponding  salt  of  bichlorisatic  acid. 

It  forms  bright  yellow  precipitates  with  chloride  of  barium  and  chlo- 
ride of  calcium.  The  precipitates  dissolve  in  boiling  water,  from  which 
they  crystallise  on  cooling. 

Bibromisatate  of  Lead.  —  The  potash-salt  added  to  a  solution  of  acetate 
of  lead,  precipitates  bright  yellow  flakes,  which  dissolve  in  water  and  cry- 
stallise froni  the  solution  in  reddish-yellow  grains. 

Bibromisatate  of  Coppe9\  —  The  potash-salt  forms  with  sulphate  of 
topper  a  gelatinous  precipitate  which  turns  greenish-yellow  and  flocculent 
in  a  few  momentB,  and  after  a  time  becomes  blood-red  and  granular. 

*  Seepage  51. 


72  OXTCULO&AZO-.NLXLEUS  C><NClHHy: 

The  gKenL^h-yellow  precipiute  remauis  noeliaDged  if  npidly  throvi 
Qpon  a  £lter,  washed,  auid  pressed  between  pi^per;  but  tarns  red  wbei 

dried  in  vacuo. 

BibryrAUfitate  of  S^ltti\  —  The  poUsh-salt  forms  with  nitrate  of  cilver 
%  Teilow  cTmnDiar  precipitate  which  dissolres  in  boiling  wmter  and  cij9- 
tallises  oat  on  cooUcj:. 


Bibromisato-sulphiiroas  Addi 

C-'XBrH'SH)*^    =  C"NBr»HHy,2S0«. 
L\rRE.NT.     F^iT.  p:vrn\  10,  205:  J,  pr.  Chem,  28,  336. 

The  (vta^hsalt  of  this  acid  is  formed  as  a  yellow  precipitate  wbei 
bulphurv'us  acid  is  passed  through  bibromisatate  of  potash.  It  is  reiy 
9[«rin^y  soluble  in  water.  When  treated  with  acids,  it  eyolres  sulphn- 
rvus  acid  acd  deposits  bibromisatin.  The  dried  salt  contains  10*0  per 
ivut,  of  potash. 


Oxy:Mo\i  ^hu-Um  C"NC1H*0». 

Ghlorisatin. 
I  -NCIHH"^"*  =  C  L\ClH*0-,0«. 

lin»M\NN  ilS40  ^  .:  ..  i*  T  1.  23.  129;  J.  pr.  Ch^n,  19,317;  22, 
';:o.    .M.  A.  ;  ■       ;.  t  -   r     1>40.  112,  296:  1841,  214,  706. 

n    Wosi       J.y.  i   •     :.  22.  2;:\ 

l.uiuM  N  .<•;•  i  ''  :.  /  \i.<  o,  STS;  /?«-.  *ci>«/,  y.  31;  10,301; 
IS.  •  »S.   l:>.  U^-.  .'    i  ".  C^-  :.  o'»,  li'5^:  rhiJtfn.  Ctntr,  1842,  247. 

Iloi  M\NN.       i'iti,  i\  •  •  i  \v^  12;  iSj.':.i.  Ontr.  1S45,  274. 

/•;.m»m/*.  f      Hv   tho  aviun  of  chlorine  ii\^n  indigo-blne  (Erdmann 
|.    in.  ni  upon  I  aim       ^^  air.o:^.t.  lUfniainu  p.  52.) 

/•#.i»,i»     t.'         NN  Kou  tl\o  )nilvoriKcr.:  n^ldisb-jellow  mixture  of  cblo- 

I.  .iMii  .ni.l  iM.l.loMHHtin.obia  i^\l  l\v  <ubmittinir  iiidigo-blue  to  the  action 

,  I  .  Mm  mo.  I  •  «li  -oUtd  in  IsM'.in;^  alv^'livK  the  solution,  on  cooling,  depotiU 

,,^..|.,|.  .on.inhiu;  x\\u\\\   of  i'l;lviis;»tin,  which   may  be   purified  from 

l.i.lil..n>.Hm  l'\  »voivst:ii.is%t>on.     Tho  prv^^iuot  i?  often  coloured  brown 

•  iiilliiimi'  io-.m    luMu'o  tho  l\  rnuilion  of  larje  crystals  must  be  pre- 

liy   mIimmi^   iho  woluliov.      ^\\  u.a  l^wmc*  of  the  resin?  Gn.)      (Erd- 

ii    \  liloniio  \^  jm^-x^l  tiirou^Ii  ;:\M:iiy  warmod  water,  contaiuiog 

•U«|t«iuii*M.  nil  llu*  pox\dvr<u*«|u:rcs  a  pure  orunge-jellow  colour. 


CULORISATIN.  7^ 

(Laurent.)  The  fomiation  of  cblorisatin  is  greatly  £Acilitated  by  boiling 
liqnid  and  passing  tbe  chlorine  through  it  in  sunshine.  (Ho^ann.) 
—  3.  Chlorisatate  of  potash  is  decomposed  by  hydrochloric  acid.  (Erd- 
mann.) 

Properties.    Orange-yellow,  transparent^  fonr-sided  prisms  or  laminae 

iErdmann);  small  capillary  orange-red  crystals^  with  very  brilliant  faces. 
Fig.  %5)  u  :  u  —  131°;  iC  :  t  140°  30';  i  :  »  =  134°  12'  (G.  Rose); 
u  :  n' 131°  132°.  (Laurent.)  Hence  it  is  isomorphous  with  isatin.  It 
is  inodorous^  and  has  a  bitter  taste;  its  dust  provokes  sneezing.  The 
solution  imparts  an  unpleasant  smell  to  the  skin.  It  does  not  give  off 
any  water  at  100°^  but  at  a  higher  temperature,  part  of  it  sublimes  unde- 
composed  in  transparent  orange-coloured  needles.    (Erdmann.) 
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4  0   

32      .. 
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181-4  .. 

..  100-00 

Decompositions,  1.  Chlorisatin,  when  strongly  heated,  blackens, 
melts,  and  decomposes,  swelling  up  considerably,  and  evolving  yellow 
vapours  which  smell  like  those  from  heated  indiga  It  bums  in  the  air 
with  a  brilliant  flame,  and  leaves  a  residue  of  difticultly  combustible  char- 
coal, which,  when  burnt  in  the  flame  of  a  spirit-lamp,  imparts  to  it  a 
green  colour.  (Erdmann.)  -—  2.  It  is  not  acted  upon  by  chlorine  in  pre- 
.•^once  of  water.  When  it  is  dissolved  in  hot  alcohol  of  80  per  cent,  and 
ciilorine  gas  is  passed  through  the  liquid,  until  only  products  of  the  de- 
composition of  alcohol  are  formed,  a  brownish-yellow,  viscid,  oily  mass  is 
deposited  at  the  bottom  of  the  vessel,  containing  shining  laminse  of  chlo* 
ranil;  water  extracts  chloride  of  ammonium  from  it,  and  alcohol  dissolves 
chloride  of  ethyl,  quintachlorocarbolic  acid,  and  a  resinous  mass  which 
forms  the  largest  portion  of  the  product.  The  supernatant  yellow  solution 
contains  products  of  the  action  of  chlorine  upon  alcohol,  and  yields  by 
distillation  a  residue  corresponding  to  the  viscid  substauce,  but  not  con- 
taining chloranil.  (Erdmann,  Hofmaun.)  Bromine  does  not  act  upon 
cblorisatin.     (Hofmann.) 

3.  Warm  nitiHc  acid  dissolves  cblorisatin,  with  violent  evolution  of 
nitrous  fumes,  and  forms  a  yellow  solution  from  which  water  precipitates 
a  white  powder ;  the  precipitate  shrinks  together  when  heated.  If  the 
action  of  the  nitric  acid  is  prolonged,  crystals  of  oxalic  acid  and  nodular 
grains  of  a  nitrogen-acid  are  formed;  if  the  latter  are  recrystallised  from 
water,  they  unite  together  in  transparent  crvstals,  which  dissolve  in  potash 
forming  a  brown  solution.  (Erdmann.)  When  cblorisatin  is  dissolved  in 
nitric  acid,  and  a  few  drops  of  hydrochloric  acid  are  added,  a  violent 
action  results,  and  a  more  thorough  decomposition  takes  place,  without 
formation  of  bichlorisatin.  (Hofmann.)  —  4.  Cblorisatin  dissolves  in 
sulphuric  acid,  imparting  to  it  a  dark  brown  colour,  and  appears  to  be 
precipitated  undecomposed  from  the  solution  by  water.  —  With  ammonia, 
It  forms  chlorimesatin  and  chlorimasitin.  -—  6.  Sulphuretted  hyd}'ogen  pro* 
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Chlorisatic  Acid,* 
C^«NC1H«0«  =  C"NClH«p»,0*. 

Erdmann.     (1839.)     Ann.  Pharm.  33,  129;  J,  pr.   Chem.   19,   337; 

24,  5;  Pharm.  Cenir.  1840,  113,  296;  1841,  706. 
Laurent.     N'.  Ann,  Chim,  Phys.  3,  3t8. 

Acide  chlorUatinasique. 

Formation,     (p.  52.) 

Chlorisatic  acid  is  not  kpown  in  the  free  state. 

The  formula  of  the  chlorisatates  is  C»«NC1H»M0«. 

The  solution  of  chlorisatate  of  ammonia,  obtained  by  decomposing 
chlorisatate  of  potash  with  sulphate  of  ammonia,  yields  chlorisamate  of 
ammonia  on  evaporation. 

Chlorisatate  of  Potash,  — When  a  sufficiently  concentrated  solution  of 
chlorisatiii  is  boiled  with  potash,  crystals  of  chlorisatate  of  potash  sepa- 
rate out  on  cooling.  These  are  pressed  between  paper  and  exposed  to 
the  air,  in  order  that  the  excess  of  potash  may  become  saturated  with 
carbonic  acid;  they  are  then  recrystallised  from  alcohol.  If  the  chlori- 
eatin  contains  bichlorisatin  and  resin^  these  latter  remain  in  the  mother- 
liquor. 

Shining,  transparent,  bright  yellow  scales,  or  flattened  four-sided 
needles.  It  is  readily  solable  in  water,  and  tastes  intensely  bitter.  It 
does  not  give  off  water  at  160^ 

Erdmann. 

KO 47-2  ....  19-87    2108 

16  C    96  ....  40-40 41-86 

N   14  ....       5-89 

CI  35-4  ...  14-90 

5  H   5  ...       2-10     2-30 

5  O    40  ....  16-84 

C»«NClH*KO«    237*6    ....  100-00 

It  decomposes  when  heated,  with  some  violence^  and  leaves  a  slag-like 
residue  of  chloride  of  calcium  mixed  with  charcoal. — The  aqueous  solution 
forms,  with  hydrochloric  acid,  a  yellow  precipitate  which  immediately  re- 
dissolves  with  orange-yellow  colour ;  the  solution  becomes  turbid  and 
deposits  crystals  of  chlorisatin.  —  It  is  readily  soluble  in  water,  and  less 
soluble  in  alcohol  the  more  concentrated  the  spirit;  it  dissolves  in  boiling 
alcohol  more  abundantly  than  in  cold  alcohol. 

Chlorisatate  of  Baryta.  —  A  warm  aqueous  solution  of  the  potash- 
ealt,  mixed  with  chloride  of  barium,  yields,  on  cooling,  sometimes  pale 
needles  united  in  tufts,  sometimes  deep  golden-yellow  brilliant  laminee, 
and  often  both  forms  at  once ;  they  may  be  converted  into  one  another 
by  dissolving  and  crystallising.  The  light  yellow  needles  ffive  ofi*  1  atom 
of  water  at  160°;  the  golden-yellow  salt,  3  atoms.  A  solution  o^  chlo- 
risatin in  boiling  baryta-water  deposits,  on  cooling,  crystalline  grains 
puited  in  maasea  like  cauliflower  heads.     (Erdmann.) 

*  See  page  54. 


Ltf.u  j^.MW  tie^t.je», 

i:«ycui*Brf>»     -.  ii:   —   «-:5 

HO    »     —      3-iI 3-lS 
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CUorimate  of  pottsh  forms  a  reUow  crjstailue  adt  wHh  ekionde  tf 
yildum. 

The  poU^h-salt  does  not  precipiate  solatioiis  of  s«1plttte  of  magnaiia, 
ilmDy  or  ferrooc  solphate;  it  forms  onnge-j^low  flakat  wilk  iiitnUe  of 
\jmnnthy  Mnd  jellow  precipitates  with  solplmta  of  me  and  dbloride  of 
radmiam. 

ChlorufjtaU  of  L  fad.  —  The  potasb-salt  forms  with  aeetate  or  uitnte 
>f  lead,  a  shiDiDg.  yellow,  gelatinous  precipitate,  which  in  a  few  minates 
^more  rapidiv  when  shaken)  becomes  scarlet-coloored  and  crystaliioe. 
Under  the  microscope,  the  vellow  aniorpbous  powder  maj  be  seen  to 
change  into  dendrites,  or  into  large  crystailir.e  j^ins.  The  red  precipi- 
tate 'iiiM^ilves  in  boiling  water,  and  red  crystalline  grains  separate  ont  on 
c'jifliog.  At  160'  it  gives  off  5*7  per  cent,  of  water  (2  atoms),  and  aseames 
a  dirty  brick -red  colour. 


PbO  

16  C    

N  



...   Hit*    .. 
.  .     96 
....     U 

..  34-92  .. 
..  30-00  . 
.        4-36     . 

.     1105 

.  218  ,. 
..     17-49 

Erdmaim. 

3711 

31-26 

4-26 

CI  

7  H    

..     35-4    .. 
7 

....     56 

.. 2-32 

7  O   

CWNCIH»PbO* 

+  2Aq   ... 

...  820-2    .. 

..  10000 

The  |)oinNh-f4alt  fomi8  a  reddish-brown  precipitate  with  potassio- 
Ittrir.  Miil|diat(>  ;  and  with  chloride  or  sulphate  of  mckel,  a  yellow  cryt- 
ttillifiii  priM-ipitato  after  a  tiiiio.     \\  ith  sulphate  or  nitrate  of  copper,  it 

'•  til  rtrnl  a  bulky  ycllowi-h  red  precipitate,  which,  however,  suddenly 
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tarns  blood-red,  and  is  deposited  as  a  heavy  crystalline  powder;  if  acetate 
of  copper  is  used,  this  change  takes  place  very  slowly.  Acetate  of  copper 
frivea  no  precipitate  with  a  very  dilute  solution  of  the  potash-salt;  but  if 
the  mixture  is  then  warmed,  brown  flakes  separate  out,  which  require  a 
long  time  to  become  red  and  granular.  The  potash-salt  forms,  with 
mercurous  nitrate,  a  bright  yellow  precipitate;  with  mercuric  nitrate,  a 
dark  yellow  precipitate;  and  with  corrosive  sublimate,  a  slight  crystalline 
precipitate,  after  the  mixture  has  stood  for  a  long  time. 

Chlat'isatate  of  SiliBtr,  —  The  potash-salt  forms,  with  nitrate  of  silver, 
a  pale  yellow  precipitate,  which  dissolves  in  boiling  water,  and  crys- 
tallises, on  cooling,  in  yellowish  needles  grouped  in  tufts,  or  in  arborescent 
ramifications. 


AgO  

16  C    

....  116      .. 
....    96      .. 

..    37-86     ... 
..     31-33     .. 

4-57 
..     11-55 

1-63     ... 
..     13-06 

Elrdmann. 

38-48     .. 

32-35 

1-76 

Laarent. 
..     37-54 

N  

CI  

5  H   

....     14      ... 
....     35-4  .. 
....       5      .. 

5  O    

40      .. 

C"NClH»AgO«  .... 

....  306-4  .. 

..  100-00 

Chlorisatosulphurous  Acid. 

C"NC1H*S»0»»  =  C"NC1H«0«,2S0». 

Laurbnt.      (1842.)      Compt.  rend.  14,  490;  J,  pr.  Ohm.  26,  123; 
Rev.  scient.  10,  294;  J.  pr.  Chem.  28,  348. 

This  acid  is  not  known  in  the  free  state. 

Chlorisatosnlphite  of  potash  is  obtained  by  passing  sulphurous  acid 
gas  through  an  aqueous  solution  of  chlorisatate  of  potash;  on  evaporating 
the  solution,  it  separates  out  as  a  straw-coloured,  scaly,  fibrous  salt,  and  is 
but  slightly  soluble  in  water. 


Laarent. 

KO 

....    47-2  .., 

..     15-65     ... 

160 

CWNCIHW   

....  190-4  ... 

..     63-13 

2S0» 

....     64      .. 

..     21-22    ... 

220 

CWNC1H»K0«,2S0» 

....  301-6  .. 

..  100-00 

Yields  sulphuric  acid  when  acted  upon  by  chlorine. 

Gives,  with  nitrate  of  silver,  a  yellow  precipitate,  which  appears  to 
be  a  mixture  of  sulphite  of  silver  and  chlorisatin.  Ammoniacal  nitrate  of 
silrer  forms  a  carmine-red  precipitate. 
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Bifihkirifwitiii, 

C^Cl^EHy  =  C^'CPH»0»,0«. 

EBDXA!r5.     (1840.)     Jan.  Fkai-m,  23,  12d:  y.  pr.  Cham.  19,  34«;  22, 

270;  24,  7;  PAarw.  On^r.  1840,  113,  2»6;  1841,  214,  70e. 
Laubext.     T.  J/wi.  CAim.  Fhyt,  3,  380;  J?«.  jeiinU.  18,  458;  /.pr. 

C;i^.  33,  100:  P.vymi.  Ctidr.  H42,  247. 

Formation,     Bv  the  Action  of  chlorine  gas  opoD  indigo-blae  (p.  41). 

Frtporatirrn.  When  the  slcohnlic  motber-liqaor  obtained  in  the  pre- 
paration of  chlorisacin.  from  which  the  chloriAtiu  has  been  erjstmllised, 
(p.  7*2  id  distilled,  a  mixture  of  chlori^atin  and  bichlorisatin  first  fepi- 
rates  out.  the  latter  beinz  obtained  purer  at  each  successiTe  crrfftallia- 
tioD.  The  bichlorisatin  is  purified  bv  recrystallijation  from  afcobol,  or 
converted  into  bicbiori^atate  of  potash,  and  then  precipitated  from  the 
j^alt 

Fropeyli^^.  Bicblorisatin  crystallises  from  alcohol  in  small  rose- 
coloured  noedles  or  lamiosD,  and  sometimes  in  four- sided  prisms;  on  the 
cooling  of  the  alcoholic  solution  it  forms  a  yellowish-red  granular  powder. 
It  is  distinguished  from  chlorisatin  only  by  its  greater  solubility  in 
alcohol,  and  by  the  behaviour  of  the  bichlorisatate  of  lead  prepared  from 
it.  It  sublimes  partly  undecomposed  when  heated  in  a  glass  tube.  l)oei 
not  give  off  any  water  at  160'. 

Erdmann.        LturenL 

16  C    96      ...     44-49     44-66     ....     45*59 

N   14       ....       6-49     .  .  6*89 

2  CI  70-8  .  .     32-SO 

3H    3      .  l-3y    157    ....       1*55 

4  O    .T2  \A  S^ 

C'*.VCl-irO*    215-8  ....   100-00 

The  bicblorisatin  analysed  by  I^urent  ^tiIl  caiitained  chiorisatin. 

Jj^com/fftnifiortn,  When  bichlorifatin  is  henUtl  in  a  glass-tnbe,  the 
uii<>iib]inio<l  jiortion  mellH  and  furm.<«  a  black  carbonaceous  mass.  It 
hanm  whf^n  hfatod  in  the  air,  and  loaves  a  residue  of  charcoal  which 
iiivn-H  \\\n  odirir.H  of  a  .«i»irit-flariie  with  preen.  —  2.  When  it  is  suspendeii 
in  w.'it'T  and  a  htrcriiii  of  cUorine  is  pri.-i-rd  tlirou;:h  the  liquid,  it  is  not 
dr*ronipo.-r*d,  even  in  Hun^hiiie.  The  alroholic  solution  gives  the  same 
produrtM  of  decoinpo.xition  a.s  cliluri.'-atin  I  p.  73). — 3.  With  nitrU 
arid  it  b«diavo.i  like  rhlori>atin;  but  even  when  it  is  b(»iled  with  concen* 
tniiod  ariil,  a  part  nfmains  undi.'^snlved  and  re^einblc'  unchanireii  bichlori* 
satin,  di»Holvinif  readily  in  p(>tui<h  and  beini;  precipitated  from  the 
solution  by  hydrochloric  acid  a.«5  a  bri«rht-yollov%  powder,  upon  which 
boiling  water  has  no  action.     On  proloniretl  boiling  aud  evaporation  with 
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nitric  acid,  a  nitrog0tii8«d  substance  is  formed  similar  to  tbtt  in  the  case 
of  cblorisatiDj  the  former  is  however  more  soluble,  crystallises  less  easily, 
and  separates,  as  the  hot  aqueous  solution  cools,  in  indistinctly  crystalline 
flakes.  —  4.  Heated  with  aqueous />o^a«^,  it  forms  bicblorisatate  of  potash. 
(Erdmann.^  —  Distilled  with  hydrate  of  potash,  it  yields  bichloraniline. 
(Hofmann.)  —  5.  With  ammonia,  it  beliaves  like  chlorisatin.  —  6.  With 
tulphide  ofpotamum  it  undergoes  the  same  decompositions  as  chlorisatin, 
and  yields  bicblorisatate  of  potash.     (Erdmann.) 

Combinations,  fiichlorisatin  dissolves  in  water  rather  more  readily 
than  chlorisatin,  ana  imparts  to  it  a  darker  colour.     (Erdmann.) 

Jiichlorisatide  of  Potassium.  —  When  hydrate  of  potash  is  moistened 
with  absolute  alcohol  and  gently  heated  with  bichlorisatin,  a  red  solu- 
tion is  formed,  which  in  a  few  seconds  solidifies  into  a  violet-black 
paste  of  bichlorisatide  of  potassium.  The  solution^  produces  a  violet- 
coloured  precipitate  with  silver-salts. 

Bicblorisatiii  dissolves  in  cold  aqueous  potash  with  a  deep  red  colour 
which  changes  to  pale  yellow  on  heating.     (Erdmann.) 

Bichlorisatin  dissolves  at  14°  in  80  parts  of  alcohol  of  sp.  gr.  0*83. 
(Erdmann.) 


Bichlorisatic  Acid. 

C*«NC1»H»0«  =  C"NCPH»0»,0*. 

Erdmann.    (1889.)  Ann.  Pharm.  S8,  129;  J.  pr.  Chem.  19,  846;  24,  7; 

Pharm,  Oentr.  1840,  116,  296;  1841,  706. 
Laubent.     N,  Ann.  Chim.  Phys,  8,  378. 

Formalion  (p.  78). 

Preparation,  Bichlorisatic  acid  is  precipitated  from  the  concentrated 
solution  of  its  potash-salt,  on  the  addition  of  hydrochloric.  Sulphuric, 
nitric,  oxalic,  or  tartaric  acids^  as  a  yellow  powder,  which  must  be  pressed 
between  folds  of  blottin^aj  paper.  ( Acetic  arid  does  not  precipitate  bichlorisatic 
acid.)  When  the  kcid  is  separated  from  the  lead-salt  by  sulphuretted  hydro- 
gen and  the  filtered  solution  evaporated  in  vacuo,  a  fluky  crystalline 
mass  is  obtained,  which  is  coloured  3'ellowi8h  red  at  the  edges,  owing  to 
the  formation  of  a  little  bichorisatin. 

Properties*     Bichlorisatic  acid  is  a  bright  yellow  powder. 

Decompositions.  Kiiet  drying  in  vacuo,  it  gives  oflP  7*24  to  8*17  per 
cent,  of  water  (2  atoms)  at  100°,  and  is  converted  into  bichlorisatin. 
(Theory  reqnires  7*70  per  cent.)  The  aqueous  solution,  heated  to  OO'',  turns 
reddish  yellow,  becomes  turbid,  and  deposits  bichlorisatin. 

Combinatiom.  The  acid  dissolves  readily  in  cold  water,  communicat- 
ing to  it  a  bright  yellow  colour. 
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WttAIor-fin^i*  ic  p«}ci:KL  v.^  folpoaae  •}£ 
4a  ev^^nsjio.      La^xr«i*. 


Bi^'Zrisztzu  if  Pit  zj«.  —  W^ea  boeUoRasa  ii  ( 
f0it^du  zhii   naltzlMia  bcoiobs  p«Ii*  jisiLdv  oa   keatu^;    and  if  An 

rep«aci»«i  crjfc&IIlasi'ia  ^-mii  finor  &Itfok>>L  BScfcloriialate  of  pofawfc, 
fthdf  beiu  'iri^i  i.:  lo4'  in.  t^cso.  s:t«s  od  6'i9  per  eent.  ot  vatff 
(2  ftsoou  Si  &c  16>j\  AZ'i  vLea  crrsallwd  froai  aleobol  osly  4'3  per 
cest.  (1  »sosi  ?  . 


.    4;-2   .. 
-  9< 

-     14      _ 

.     70^    . . 

4       _ 

40       _ 

l7-i5 
35rS» 

26-^ 

1-47 
1470 

-     17-10 
..    30-09 

2crLr^~r 

4H     _ 

50 

-.  .      3-33 

.  .._.     26-03 
.    —       1-03 
13  00 

C-^>Xl-H*K(y 

.  272-0  ..  . 

lOOiW 

loroo 

It  blackens  when  heated,  and  then  snddenlj  deeomposea^  mi  Uio  i 
time    glowing  and  emitting  a   yellow   smolTe,  and  IcATea  a  seoriatfid 
retidne  of  carbon,  which  barns  when  heated  in  the  ur,  leaving  chloride 
of  potassiom  with  a  trace  of  carbonate  of  potash. 

It  is  reaiillj  soluble  in  cold  water  and  still  more  in  boiling  water,  M 
that  the  boiling  $«>lation  solidifies  into  a  mass  of  pearly  laminie. 

It  dissolves  with  difficnliy  in  c^^ld  alcohol,  but  more  easily  in  boiling 
alcohol,  and  more  abar.dautly  the  weiker  the  spirit. 

Birh/onfaidt'!  r>f  D'tryt'i.  —  The  solution  of  the  |»otash-8alt  mixed  with 
chloride  of  liariuTii  and  allowed  to  stand  for  some  time  after  coolings 
deporsitd  shining  jolJen  yellow  needles  and  lamina^.  On  mixing  the  OMd 
iolntions,  the  talt  is  obtained  as  a  yellow  powder.  It  loses  2  atoms  of 
water  at  160^ 


At  160".  Erdmann. 


BaO 

IC  C     

76-6  ....     20-41     

96      ....     31*85 

...     25-73 
.     32-50 

N     

14                4*64 

5-09 

2  CI    

4H     

5  O     

70-8  ...      23-4y     

4      ...       1-33     

40              13-28 

...     2.^-83 

...       1-72 

11*13 

C»«NCI-U*B«0«  

301-4  ..  .  10000     .... 

100-00 

C'«NXl'H«BaO« 

Orysiailised, 
301-4          94-37 

Erdmann. 

2  I!0 

18                5-G3 

5-73 

( :»«NCia|I«IU(y  +  2Aq..        319-4   .  .   10000 
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The  potaflh-salt  does  not  precipitate  sulphate  of  magnesia^  alum, 
cbrome-aluiu  or  sulphate  of  manganese. 

The  potash-salt  precipitates  nitrate  of  bismuth  in  orange-coloured 
flakes  and  gives  wUh  leadrsalts  a  yellow  precipitate,  the  colour  of  which 
does  not  change;  it  precipitates  iron-alum  brownish  red,  and  nitrate  of 
manganese  bluish-green. 

BichloritaUUe  of  Copper.  — -  The  potash-salt  forms  with  sulphate  or 
nitrate  of  conper,  a  precipitate  which  is  at  first  voluminous  and  of  the 
colour  of  hydrated  sesqnioxideof  iron;  but  it  rapidly  becomes  flocculent 
and  of  a  pale  greenish  yellow  colour,  and  is  finally  precipitated  as  a 
beautiful  carmine-red,  heavy  granular  powder.  The  greenish  yellow 
precipitate  consists  of  microscopic,  capillary,  transparent  crystals,  which, 
when  the  colour  changes  to  red,  are  converted  into  separate  grains. 
The  potash-salt  forms  with  acetate  of  copper  a  brown  precipitate,  which 
becomes  red  after  a  long  time  only,  and  without  previously  turning 
greenish  yellow.  The  dried  salt  is  carmine-red  and  takes  a  golden  lustre 
when  burnished.     It  gives  off  a  little  water  at  150^ 


CuO 

40      .. 

..     1511     .. 
.     36-25     ... 
.       5-28     ... 
.     26-74     ... 
.       1-51     ... 
.     15-11     ... 

£rdmana. 
15-25 

16  C 

N     

96      ... 

14      ... 

37-34 

5-42 

2  CI    

4H     ... 

5  0     

70-8  ... 

4      .., 

4a    ... 

26-60 

1-94 

13-45 

Ci«NCl»H*CuO«  ....  264-8  ....  100-00    10000 

The  potash-salt  forms  j^ellow  precipitates  with  mercnroas  and  mercnric 
nitrates,  bnt  does  not  precipitate  a  solution  of  corrosive  sublimate. 

The  potash-salt  gives  with  nitrate  of  silver  a  yellow  precipitate 
which  dissolves  in  a  lar^e  quantity  of  boiling  water  and  crystallises  ont 
on  cooling  in  small,  yellowish,  transparent  needles  united  in  the  form 
of  tnfts. 

When  heated  in  the  air,  it  melts  into  a  brown  mass,  from  which 
bidilorisatin  sublimes,  and  leaves  a  residue  of  metallic  silver,  carbon,  and 
a  little  chloride  of  silver.  It  contains  from  83  to  85*4  per  cent,  of  oxide 
of  silver.     The  formula  C"NCPH*AgO*  requires  84-04  per  cent 


BichlorisatosulphurouB  Acid. 
C»*NCra»S«0»»  =  C"NCPH»0«,2S0«. 

Laurbnt.    Rev.  teietU.  10,  294» 

When  bicblorisatin  is  boiled  with  bisulphite  of  potash,  small  yellowish 
needles  of  bichlorisatosnlphite  of  potash  are  obtained,  which  are  decom- 
posed by  acids  into  bichlorisatio  and  sulphurous  acids.  The  salt  is 
slightly jBolnble  in  cold  water. 


KO     

....    47-2  .... 

14-09     ... 
85-91 

Ltnrent. 
14-2 

cwNamH)»,2so>  .... 

...  288-8  .... 

CJ»NCPH^KO«,2SO» 

VOL.  XIII. 

...  336-0  .... 

100-00 

6 

82    PRIMARY  NUCL1U8  C>«H«:  OXTAMIDAZO-NUCLBUS  CJ«NAdH<0». 


Oxyamidago-nueleus  C^NAdHH)*. 

Imesatin. 

Laurbnt.    (1841.)    y.  Ann,  Chim.  Phys.  3,  484;  J,  pr.  Ckem.  25,  457; 
Pharm,  Cemtr.  1842,  260;  Rew.  ieient.  18,  472;  J.  pr.  Ckm.  8^  121. 

FormaH^n.  By  the  action  of  gaseoas  ammonia  on  an  alcoholic  solo* 
tion  of  isatin: 

C«NH»0*  +  NH»  -  Ci«N«H«0«  +  2HO. 

Preparation.  1.  Boiling  absolute  alcohol  is  saturated  with  isatin* 
and  a  little  more  powdered  isatin  is  added;  dry  ^seoas  ammonia  is  then 
passed  through  the  hot  solution,  whereupon  the  powdered  isatin  soon 
dissolves.  The  solution  saturated  with  gaseous  ammonia  deposits  in 
6  —  24  hours  beautiful  brownish  yellow  crystals.  They  are  often  mixed 
with  a  crystalline  powder  consisting  ef  isatimide:  hence  it  is  advisaUe 
to  pour  off  the  solution  from  the  large  crystals,  before  any  pulvemlent 
isatimide  has  separated  out;  the  latter  may  also  be  separated  by  washing 
the  crystals  with  alcohol,  or  by  treating  them  with  boiling  alcohol,  in 
which  the  imesatin  is  more  soluble. —  2.  A  more  certain  method  of  ob- 
taining pure  imesatin  is  to  pas?  gaseous  ammonia  through  ether  oontaining 
isatin  in  suspension  ;  the  ether  should  be  gently  warmed  at  tlrrt. 
Imesatin  crystallises  out  on  evaporation. 

Properties.     Imesatin  forms  dark  yellow,  straight,  reotangnlar 
without  truncation-faces.     It  is  inodorous. 


16  C  

96     . 

...     65-75     ... 
...     1917     ... 
...       4-11     ... 
...     10-97     ... 

Laurent. 
65-24 

2  N 

28     . 

19-21 

6  H 

6     . 

4-27 

2  O 

16    . 

11-28 

C>«N«HH)«  

146     . 

.  100-00    ... 

100-00 

DecomposUions.  Imesatin  when  heated  melts,  froths  np  and  evolTea 
ammonia,  whilst  white  cubical  lamina)  and  a  reddish  browu  aud  partly 
crystalline  mass  snblime,  leaving  a  large  residne  of  charcoal,  —  ft  dis- 
solves  in  potash  with  brownish  red  colour ;  ammonia  is  evolved  en 
heating,  and  if  the  solution  be  then  neutralised  with  an  acid,  isatin  it 
precipitated.  —  It  is  readily  dissolved  on  warming  it  with  a  mixture  of 
alcohol  and  hydrochloric  acid;  the  liquid  yields  crystals  of  isatin  on 
cooling,  and  contains  chloride  of  ammonium  in  solution. 

Imesatin  is  insoluble  in  water. 

It  dissolves  pretty  readily  in  boiling  alcohol,  but  is  insolnble  in  ether. 


BROMOPH£NTLIMBSATIN.  83 

Fhenylimesatiii, 
C«N»H»^0»  =  (?«N(C»NH«)HK)«. 

Emoblhardt.    (1855.)   jBuU.  de  Petersb.  13,  357;  J.  pr.  Chem.  65,  261; 
Phat-m,  Centr.  1855,  356. 

Formation.  By  the  action  of  aniline  on  isatin  dissolred  in  absolute 
alcohol. 

Preparation,  7*35  parts  of  isatin  are  dissolved  in  a  little  absolute 
alcohol  and  4*65  parts  of  aniline  added :  the  whole  is  then  heated  to 
boiling.  On  cooling,  10*5  parts  of  phenjMmesatin  crystallise  out,  and 
may  be  purified  by  recrystallisation  from  alcohol. 

Propertiei.  Small,  yellow,  transparent,  needle-shaped  prisms,  which 
are  united  in  the  form  ox  stars  and  sharply  pointed. 

Bngdhardt. 
28  C 168    ....     75-67    76-04 

2N 28    ....     12-61     12-96 

10H..« ^.     10    .„.       4-51    509 

2  0 16    ....       7-21     5-91 

C»NniW05 222    ....  100-00    100-00 

DeeomposUioni.  When  phenylimesatin  is  heated  on  platinum  foil,  it 
at  first  melts  into  a  dark  red  liquid,  which  solidifies  into  an  amorphous 
mass;  when  more  strongly  heated,  it  decomposes,  evolTes  jrellow  vapours 
which  attack  the  organs  of  respiration,  and  leaves  a  large  residue  of  carbon. 
— Heated  with  nUric  acid,  it  dissolves  with  red  colour  and  without  evolu- 
tion of  red  fumes.  It  forms  with  strong  sulphuric  acid  a  dark  red  solution 
which  becomes  yellow  on  diluting  with  water. —  It  becomes  dark  red  on 
warming  with  potash  and  yields  vapours  of  aniline  and  a  solution  of 
isatate  of  potash.  —  The  alcoholic  solution  of  phenylimesatin,  mixed 
with  a  little  hydrochloric  acid  and  boiled,  turns  red  and  yields  crystals 
of  isatin  on  cooling,  while  chloride  of  aniline  remains  in  solution.  It 
dissolves  very  slightly  in  boiling  water;  and  the  solution  on  cooling 
deposits  flakes  consisting  of  very  fine  golden -yellow  needles. 

It  dissolves  readily  in  boiling  alcohol,  much  less  readily  in  cold 
alcohol. 

It  is  soluble  in  ether. 


Bromophenylimesatin. 

C»N*BrH*0»  =  C»«N(C»NBrH»)H*0». 

EifGELBARDT.     (1855.)     Bulletin  de  Petersb,  13,  379;  J.  pr.  Chem,  65, 
266;  PharvkCentr.  1855,  461. 

Formation.    By  the  action  of  bromaniline  on  isatin. 

a  2 


84     PRIMARY  NUCLEUS  CWH»:  OXYAMIDAZO-NUCLEUS  OnfAdUHP. 

Preparation,  3*15  parts  of  isatin  are  dissolved  in  a  little  boiling 
alcohol  of  80  per  cent,  and  3*68  parts  of  bromaniline  are  added;  tke 
whole  is  then  heated  to  boiling.  On  cooling,  the  solution  solidifies  into 
a  crystalline  mass,  which  is  purified  by  washing  with  weak  alcohol  and 
recrystallisation.     5*68  parts  of  bromophenylimesatin  are  obtained. 

Properties.    Fine,  flexible,  orange-yellow  needles  haying  a  silky  lustre. 

28  C 168  ....  55-81     W-45 

2  N 28  ....      9-30 

Br 80  ....  26-58 

9H 9  ....      2-99    3-50 

2  0 16  ....      5-32 

C?»N«Br»HO» 301    ....  10000 

Deeompotitions,  When  bromophenylimesatin  is  heated  on  plaitnBB- 
foil  it  melts,  decomposes  and  leaves  a  residue  of  oharooaL  —  Heated 
with  hydrochloric  acid,  it  forms  a  red  solution  which  deposits  oitbUIs  of 
isatin,  and  if  the  mother -liquor  is  diluted  with  water  and  potash  added, 
a  white  precipitate  of  bromaniline  is  formed. — The  alcoholic  solution  boiled 
with  hydrochloric  acid,  yields  isatin  and  hydrochlorate  of  bromanOiiie. 
—  Heated  with  potash,  it  first  turns  red,  then  dissolves  and  depodti 
bromaniline,  while  a  yellow  solution  of  isatate  of  potash  is  formed. 

It  is  almost  insoluble  in  water.  Dissolves  readily  in  boiling  ideohol, 
bnt  much  less  readily  in  cold  alcohol. 


Ghlorophenylimesatin. 
C«N«CIH»0'  =  C»N(C«NC1H«)H*0«. 

Engblhardt.     J.  pr,  Chem.  65,  266. 

Prepared  from  2*325  parts  of  isatin  and  2*012  parts  of  ohloraoiliiie, 
in  a  similar  manner  to  bromophenylimesatin.  3*129  parts  of  ehloro- 
phenylimesatin  are  obtained. 

Orange-yellow  capillary  needles. 

Engelhardt. 

28  C     168      ....     65-50     .,     66*05 

2  N     2S      ....     10-91 

CI    36*4  ....     13-84 

9  H     9      ....      3-51     3*73 

2  0     16      ...       6*24 

C=WC1H^0»   256*4  ....  100*00 

^    When  wanned  with  hydrochloric  acid  or  potash,  it  behaves  in  i 
euailar  manner  to  bromophenylimesatin. 

It  it  insoluble  in  water,  readily  soluble  in  boiling  aloohoL  and  slichtlv 
^■^  cold  alcohoL 


INDIN.  85 


Ox^ehkramidatfhnuckw,  G^*NAdClH*0*. 

Gj^orimesatin. 
(?W<aH«0»  =  C>«NAdClH»0». 

Laurent.   (1841.)  y.  Ann.  Chink  Fhy$.  8,  494;  J.  pr.  Chem.  25,  457; 
Pharm.  Centr.  1842,  263, 

FarmaHon,  By  the  action  of  dry  gMoous  ammonia  on  an  alooholio 
lalation  of  chloriaatin. 

FreparaHon,  When  dry  gaseoiia  ammonia  is  passed  into  a  solution 
of  diloriaatin  in  absolnte  alcohol,  a  yellow  crystalline  deposit  is  formed 
iridch  may  be  washed  with  alcohol 

jPnofMriiey.     Brilliant  yellow  six-sided  laminae. 


16  C  

2  N  

96     .. 

28      .. 

..     53-21     .. 
..     15-52     .. 
.     19-62 
.      277     .. 
8-88 

Laurent. 
......    52-9 

15-6 

CI 

5  H 

35-4  ... 

5      ... 

2-8 

2  O  

16      .. 

C»«N»C1H»0« 

180-4  .. 

..  10000 

DeeomposUwns,  When  heated,  it  gives  off  ammonia,  and  jrields  a 
yellow  sublimate  consisting  of  fine  crystalline  needles.  —  Dissolves  in 
boiling  water  with  evolution  of  ammonia.  Forms  chloride  of  ammonium 
with  dilute  hydrochloric  acid;  dissolves  in  potash^  forming  a  red  solution 
which,  when  boiled,  evolves  ammonia,  turns  yellow,  and  then  yields 
chlorisatin  on  being  treated  with  an  acid. 

Dissolves  very  sparingly  in  boiling  alcohol  and  not  at  all  in  ether. 


Compounds  containing  (wo  or  more  atoms  of  C"NHK)',  or  similar  nuclei. 

Indin, 

Laurent.  (1841 .)  Compt.  rend,  12,  539;  N.  Ann  Chim.  Fhys.  3,  471; 
J,  pr.  Chem.  25,  455;  Fharm.  Centr.  1842,  251;  Compt.  chim.  1849, 
196;  J.  pr.  Chem.  47,  159. 

FomuUiim.   By  the  action  of  potash  on  isatyde  (p. 98),  or  sulphisatyde 
(p.  lOd);  by  heating  isatan  (p.  97). 

*  -■  2  Atoms  of  Indijfo-bliie. 


86         COMPOUNDS  CONTAINING  TWO  OR  MORE  At.  CWNH«0»,  &C. 

Preparation,  Bisulphisatyde  is  placed  in  a  mortar  and  potaik 
poured  upon  it  so  that  a  stiff  magma  is  formed,  which  is  nibbed  up  for 
some  time^  and  potash  added  drop  by  drop.  When,  after  5  or  6  minatciy 
the  mass  tarns  rose-coloured,  alcohol  is  gradually  added  and  the  whole 
is  constantly  stirred,  until  a  dark  rose- coloured  paste  is  formed  which 
is  diluted  with  alcohol  and  filtered,  and  the  residue  is  first  washed 
with  alcohol  and  then  with  water.  Since  the  indin  thus  obtained  con- 
tains abundance  of  sulphisatyde,  the  water  is  removed  from  it  by 
washing  with  alcohol,  which  is  allowed  to  run  through  the  filter;  and  the 
indin  is  then  taken  from  the  filter  and  treated  with  rery  strong  Inks- 
warm  potash,  wherein  it  immediately  forms  a  black  solution,  which 
after  a  few  hours  solidifies  into  a  magma  of  black  needles  cf  indin- 
potassium.  (If  the  potash  is  too  hot,  the  black  colour  disappean,  and  the  iadia 
is  completely  destroyed.)  It  is  then  diluted  with  absolate  alooAiol  and  the 
solution  removed  with  a  pipette;  and  the  crystals  are  washed  on  a  imiU 
filter  with  common  alcohol,  then  with  dilute  hydrochloric  acid,  and  finally 
with  water,  whereby  they  are  gradually  reduced  to  red  pnlTaralont  udin. 
To  obtain  indin  crystallised,  the  black  crystab  are  dissolred  in  beilii^ 
absolute  alcohol,  and  the  boiling  solution  is  mixed  with  hydroehkris 
acid  :  microscopic  crystals  then  separate  out  on  cooling. 

Properties,  Dark  rose-coloured  powder  or  fine  microseopie  needleii 
Neutral  to  test-papers. 

Lanrenl. 
a,  h.  e. 

32  C 192     ....     73-28     ....     71-58    72-90    ^     71-8 

2N 28     ....     10-68     ....     11-00 

10  H 10     ....      3-82    ....      4-62    3*88     ....       4-2 

4  O 32     ....     12-22     ....     12  80 

C»N2H»W  262     ....  10000    ....  10000 

Isomeric  with  indigo-blae.  —  The  analysis  a  was  made  at  an  earlier  date;  e  pro- 
bably contained  hydrindin.     (Laurent) 

Decompositions.  1 .  Indin  swells  up  when  heated,  and  as  soon  ii  it 
melts,  yields  a  sublimate  consisting  of  crystalline  needles,  and  leares  t 
large  residue  of  charcoal.  —  2.  It  yields  nitrindin  on  boiling  with  nitric 
acid.  —  3.  With  bromine  it  forms  bibromindin.  —  4.  It  is  decomposed 
by  potash,  forming  various  products.  Ammonia  does  not  act  upon  it. — 
5.  Boiled  with  bisulphite  of  ammonia,  it  forms  a  compound  which,  when 
boiled  with  hydrochloric  acid,  docs  not  give  off  sulphurous  acid  or  yiel«l 
any  precipitate  of  indin;  this  compound  forms,  with  nitrate  of  silTsr,  t 
yellow  precipitate,  which  on  boiling  turns  reddish,  afterwards  black,  and 
then  contains  sulphide  of  silver.     (Bev,  sclent,  10,  299.) 

Combinations,  Indin  is  insoluble  in  water.  It  dissolves  with  red 
colour  in  sulphuric  acid,  from  which  it  is  precipitated  unchanged  by 
water. 

Indin-polassium,  —  When  indin  is  moistened  with  a  little  aleohol, 
wanned,  and  strong  alcoholic  potash  added,  it  is  quickly  dissolved;  and 
the  black  selution,  if  immediately  taken  from  the  fire,  deposits  sasail 
black  crystals.  The  solution  must  bo  removed  by  deeantation,  and  the 
crystals  rapidly  washed  with  absolute  aloohol,  then  laid  upon  paper  and 


CHLORINDIN.  87 

dried  in  vaQOO  on  a  porooB  tile,  it  mmt  be  immedUtelj  asalyied,  lince  the 
crystals  rapidly  Attract  moiiture  from  the  air,  decomposing  into  potash  and  indin. 
It  contains  from  11 '5  to  120  per  cent  of  potassium,  and  corresponds  to 
the  formula  CN'H'KO*  (theory  requires  130  per  cent.)  (Laurent.) 
[The  formula  C^N'H"KO*  requires  12  3  per  cent  potassium;  according 
to  this,  the  crystals  would  be  the  potash-salt  of  an  acid  bearing  the  «ama 
relation  to  indin  that  isatic  aoid  bears  to  isatin,  L.l 

Indin  is  very  slightly  soluble  in  boiling  alcohol  and  ether. 

Bibromindin, 

C»»N«Br*H»0*. 

Erdmank.    (1841.)    J,pr.  Ch^m*  22,  265;  Pharm.  Centr.  1840,  212. 
Laurent.     N,  Ann.  Chim,  Phy$,  3,  371;  J.pr.  Chem.  25,  445, 

Formation.  1.  By  the  action  of  bromine  on  indin.  (Laurent.)  — 
2.  By  beating  bibromisatyde.  (Erdmann.)  —  3.  By  the  action  of 
bromine  upon  oisulphisatyde.     (Laarent.) 

Preparaticn,  Indin  is  treated  with  bromine,  whereupon  hydrobromio 
amd  is  eirolyed  and  a  violet-blaok  powder  is  formed.  ( Laurent.) — 2.  Bibro- 
misatyde is  heated  to  a  temperature  not  exceeding  220%  and  bibro- 
misatin  and  undecomposed  bibromisatyde  are  removed  from  the  product 
by  treating  it  with  boiling  alcohol.  (Erdmann.)  —  3.  Bromine  is  poured 
upon  bisulphisatyde,  whereupon  hydrobromic  acid  and  bromide  of  sulphur 
are  evolved,  and  the  soft  brown  mass  thus  formed  is  treated  with  ether, 
which  extracts  resin  and  an  orange-yellow  crystalHne  mass,  leaving 
bibromindin  in  the  form  of  a  violet-black  powder.     (Laurent.) 

Properties.  Prepared  according  to  1  and  3,  it  is  a  violet-black  powder; 
prepared  aeoording  to  2,  it  is  blackish  red. 

Decompositions.  1.  When  bibromindin  is  heated  between  two  plati- 
num covers,  the  greater  part  chars.  Placed  on  glowing  charcoal,  it  yields 
a  sublimate  of  shining  oopper-ooloured  laminsB,  which  appear  violet  by 
transmitted  light  under  the  microaeope.  (Laurent.)  —  2.  It  blackens 
when  treated  with  potash;  if  water  is  added  and  the  whole  boiled,  the 
bibromindin  gradually  dissolves  and  forms  a  yellow  solution,  from  which 
acids  precipitate  yellow  flakes.  When  it  is  boiled  with  alcohol  and  solid 
hydn^  of  potash,  a  blackish  red  solution  is  formed  from  which  water  or 
hydrochloric  acid  precipitates  violet-coloured  bibromindin.     (Laurent*) 

It  is  slightly  soluble  in  alcohol  (Erdmann,  Laurent),  and  in  ether. 
(Laurent.) 


CUorindin. 

C»N«C1»H«0*. 

Ebdmann.    J.  pr.  Chem.  22,  264;    Pharm.  Centr.  1841,  211. 

Formation.    From  chlorisatyde,  by  the  action  of  heat,  or  by  treating 
ii  wiib  potash. 


88        COMPOUNDS  CONTAINING  TWO  OR  MORE  At.  C>WHK)%  kC 

Preparation.  1.  Chlorisatjde  is  heated  to  200^  and  the  piodint  it 
freed  from  chloriBatin  and  undecomposed  chlorisatjrde  by  boUiag  aleoM. 
—  2.  Chlorisatjde  is  dissolved  in  warm  potash^  and  allowed  to  eodi;  aal 
the  mother-liquor  is  poored  off  from  the  depodt  of  chkniaatete  of  potMh 
and  mixed  with  acetic  acid,  which  precipitates  ydlow  ehloriBaiio  acid.  Oa 
snhseqaently  heating  the  filtrate  with  hydrochlorio  add,  it  anmias  a  deea 
orange  colour  and  deposits  yiolet  flakes  of  chlorindiny  wbloh  mio  fihsm 
from  the  hot  solution. 

FropetiUa,  Chlorindin  forms  a  dirty  yiolet  powdoTj  inaolnMo  k 
water  and  in  hydrochloric  acid. 


(1)        m 

82  C  192     ....  58-04    ........    57'04    .^    57*43 

2N  28      ....      8-46 

2  a  70'8  ....  21-40    ........    22-34 

8H  8      ....      2-43    2-78    ....      t-Tt 

4  0  32     ....      9-67 

C«N»CPH»0< 330-8  ....  100-00 

It  dissolves  in  potash  and  forms  a  yellowish  solation  with  whisk 
hydrochloric  acid  gives  a  yellow  precipitate,  soluble  with  yalloi 
in  water. 

Chlorindin  is  insoluble  in  alcohol. 


Bichlorindin, 
C«NK51*H*0*. 
Erdhann.    J.  pr.  Chem.  22,  264. 

Produced  from  bichlorisatyde  :  1.  By  the  action  of  heat  below  200°; 
2.  By  the  action  of  potash  (p.  102). 

Preparation,  Bichlorisatyde  is  heated  to  200°,  and  ohloriaatin  and 
nndecomposed  bichlorisatyde  are  extracted  from  the  product  by  boiling 
alcohol.  —  2.  Bichlorisatyde  is  dissolved  in  warm  potash  and  allowed  to 
cool,  the  precipitate  of  bicblorisatato  of  potash  is  filtered  off,  and  the 
filtrate  mixed  with  hydrochloric  acid.  The  dirty  yellow  precipitate 
thus  formed  is  boiled  with  water  and  then  with  alcohol,  which  dissolves 
bichlorisatic  acid  and  leaves  violet-coloured  bichlorindin  nndissdved. 

Proptrties.     Exactly  like  chlorindin. 

Nitrindin. 
C«N»X*H»0*. 

Laurent.  (1841.)  N,  Ann.  Chim.  Phys,  3,  478;  J.  pr.  Chem.  25,  452; 
Pharm.Centr.  1842,  258;  Compt.  chim,  1849,  198;  .A.  pr.  Ckm. 
47,  161. 

Formation.     By  boiling  indin  or  hydrindin  with  nitric  acid.     Isa^yde 
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and  sulphasatjde  prolmUy  also  yield  nitrindin  when  boiled  with  nitric 
acid. 

Preparation.  Indin  boiled  with  nitric  acid,  is  conrerted  into  a  riolet 
powder,  with  erolntion  of  red  vapours.  If  the  boiline  is  continued  too 
long,  the  powder  redissolyes  and  water  precipitates  only  a  small  qnantity 
of  yellow  matter  from  the  yellow  solution.  The  product  is  washed  with 
water,  and  then  with  boiling  alcohol  and  ether,  by  which  a  small  quantity 
of  a  yellow  substance  is  extracted. 

Properiia,    Bright  riolet  powder. 

Laurent, 
a.  b^ 

32  C  192  ....  54-54  52-14  ....  54-1 

4  N  56  ....  15-91  15-50  ....  15-5 

8  H  8  ....   2-27  2-52  „..   2-5 

12  O  96    ....     27-28    29-84    ....    279 

C>W*HH)»    352    ....  100-00    100-00    ....  lOO'O 

Decompoiitions.  1.  Nitrindin  decomposes  pretty  rapidly  when  heated 
in  closed  ressels,  and  leares  a  residue  of  bulky  charcoal,  which  glows 
eyen  out  of  contact  with  the  air.  —  2.  It  is  gradually  decompos^  by 
boiling  nitric  acid. —8.  It  dissolyes  in  potash,  forming  a  deep  brown 
solution,  from  which  hydrochloric  acid  sometimes  throws  down  undecom- 
posed  indin  and  sometimes  yellow  flakes,  especially  if  the  solution  has 
Deen  boiled.  —  4.  With  sulphite  of  ammonia  it  behayes  like  indin.  — 
Ammonia  is  without  action  upon  it. 

Nitrindin  is  insoluble  in  water,  and  but  yery  slightly  soluble  in 
alcohol  and  in  ether. 


Hydrindin. 

Laubent.  (1841.)  N.  Ann.  Chim.  Fhys.  3,  475;  J.  pr.  Chem.  25 
449;  Fharm.  Centr.  1842,  257;  Campt.  Chim.  1849,  199;  J.pr. 
Chem,  47,  162. 

Formation,  By  the  action  of  alcoholic  potash  upon  indin,  isatan, 
isatyde,  sulphisatyde^  and  bisulphisatyde. 

Freparaiion. ,  1.  Indin  moistened  with  alcohol  is  warmed  with  strong 
potash,  until  the  solution,  which  is  at  first  black,  has  become  colourless; 
and  the  crystals  of  hydrindin-potash,  which  separate  out  on  cooling,  are 
completely  freed  from  potash  by  water.  —  2.  When  isatyde  is  treated 
with  potash  and  a  little  alcohol,  a  beautiful  rose-coloured  solution  is 
formed,  which,  when  mixed  with  hydrochloric  acid  and  gently  evapo- 
rated, becomes  yellow,  and  deposits  on  cooling  a  mixture  of  isatin  and 
hydrindin,  from  which  the  isatin  is  extracted  by  treating  with  a  little 

'  *  «-  2  Atoms  of  Indin  +  2H0. 
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boiling  alcohol.  Sometimes  when  indin  ia  tresled  with  aleohelio 
potash  black  crystals  of  indin -potash  separate  oat.  (See  alio  p.  99.H 
3.  Salphisathjde  dissolves  completely  in  gently  heated  potash,  and  on 
cooling,  hydrindin-potash  sometimes  separates  ont  in  beaiitifidy  small, 
pale  yelloir  crystals;  sometimes,  howerer,  the  solaiioii  aolidifiea  into  a 
mass  of  needles  having  a  silky  lustre.  The  whole  is  mixad  with  a  larie 
quantitjr  of  water,  and  the  crystals  are  washed  on  a  fihar  till  all  toe 
potash  is  extracted.  The  filtrate  mixed  with  hydroehlorie  aoid  still 
deposits  a  small  quantity  of  hydrindin,  together  with  a  aahataaoa  whki 
is  perhaps  indin. 

Properties.  Hydrindin  forms  a  white  or  pale  yellow  powder.  When 
dissolved  in  boiling  alcohol,  it  separates  from  the  solution  on  cooling  in 
small  rhombic  or  six-sided  needles. 

I.  Laurent. 

64  C  884 70-85 

4N  56  10*3S 

22  H  22  4im 

10  O 80  14-76 

C«N*H«0>» 542    «. lOO-OO 

II*  Iiuueat* 

64  C  384  ....  70-59  ........    69*80 

4  N  56  ....  1029  .......    10-70 

24  H  „ 24  ....  4-41  4-85 

10  O  80  ....  14-71  14-05 

C«N<H«0^  +  2Aq 544     ....  100-00    100*00 

Gerbardt  (TVmiiS  in,  619)  prefers  the  ealciiIatioB*No.  ii,  dnce,  seeoniii^  to 
Laurent's  formula  i,  the  analysis  gives  too  much  hydrogen ;  tlik  opiniea,  howenr, 
is  not  in  accordance  with  the  analysis  of  the  potash-compound.  Aoeordiiiff  to  ii. 
hydrindin  -  2  At.  Tndin  +  2H.     (L.) 

DecomposUiom,  When  hydrindin  is  carefully  heated  above  300'*,  it 
turns  violet-brown  and  ^ives  off  4  atoms  of  water ;  the  residae  behaves 
with  alcoholic  potash  like  indin.  —  2.  With  boiling  nitric  acid  it  format 
violet  powder,  similar  to  nitrindin. 

Combinations,     It  is  insoluble  in  water. 

Hydrindin  potash.  —  When  hydrindin  is  dissolved  in  warm  potash, 
this  salt  so^rates  out  on  cooling  in  beautiful,  short,  brilliant^  pale  yellow 
prisms,  or  in  silky  needles.  If  to  the  solution  of  the  prisms  in  boiling 
alcohol  containing  a  little  potash,  a  small  quantity  of  water  is  added,  the 
whole  solidifies  on  cooling  into  a  magma  of  crystalline  silky  needles.  A 
larger  quantity  of  water  removes  all  the  potash. 

T. 

64  C  384      60-54 

4  N  56      8-83 

27  H 27  *    4-27 

K 39-2  6-18 

16  O 128      80-18 


C«N^H«KO»«  -¥  6Aq 6342  10000 


FLAVINDIC  ACID. 

II. 

Laurent. 

64  C     

384      ....     6211     ... 

6000 

4  N     

56         .       9*06 

27  H     

27      ....       4-37     ... 

4-27 

K     

89-2  ....       6-34     ... 

5-62 

14  O     

112      ....     1812 

C"xN«H«K08  +  i 

»Aa 618-2  ....  10000 
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Hjdriadin  is  slightly  soluble  in  boiling  alcohol. 

Flavindin. 
C«N'H"0«  =  3C"NH»0M» 

liAURENT.     CompL  chtm.  1849,  200;  J.  pr.  Chem,  47,  163. 

Ibrfnation,  By  heating  indin  or  bisalphisatjde  with  alcoholie 
potash. 

Preparation.  The  mother-liquor  from  hydrindin,  prepared  according 
to  1  or  2,  is  mixed  with  an  acid,  and  the  precipitate  thus  formed,  which 
is  a  mixture  of  sulphur,  hydrindin  (sometimes  also  indin),  and  flavindin, 
is  thrown  on  a  filter,  and  treated  with  weak  ammoniacal  water,  which 
dissolves  the  flavindin.  The  filtrate  is  precipitated  with  hydrochloric 
acid,  and  the  precipitate  of  flavindin  washed  and  dried.  —  It  is  formed 
more  abundantly  when  the  solution  in  alcoholic  potash  ha«  been  boiled 
for  a  long  time. 

PrfyperiieB.  Flavindin  it  of  a  pale  yellow  oolonr ;  it  oryttaUises  ^m 
alcohol  in  needles,  united  in  the  form  of  stars. 

litarsnt. 
48  C  288    ....     73-28    72*50 

3N 42    ....     10-68 

15  H 15     ....      3-82     3-92 

6  O 48     ....     12-22 

C^N^H^O*  393    ....  10000 

Isomerie  with  indigo-blue  and  indin. 

Flavindin  when  heated  is  almost  entirely  converted  into  a  body  which 
erystallisee  in  needles  resembling  benzoic  acid. 
It  is  slightly  soluble  in  boiling  water. 


Flavindic  Acid. 
C«N»H«0"  =  8C«NH'0M 

Laubbnt.    CompU  ekim.  1849,  200. 

The  solution  of  flavindin  in  ammonia  forms,  with  nitrate  of  silver,  a 
yellow  precipitate,  which  yields  42*2  per  cent  of  silver  on  ignition,  cor- 
responding to  the  formula  C"N*H^*Ag'0".  (The  calculated  percentage 
is  41-8.) 

*  -■  3  Atoms  of  Indigo*b\ue. 
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Indigo-white. 
C«N*H'H)*  =  C-N^H'W,!!*. 

Proust.     1805.    Gilb.  25, 451. 

Chetreul.    Ann.  Chim.  66,  8;  68,  284;  OUb.  41,  345;  42^  815;  DkL 

fc.  nat.  23,  391. 
Berzblius.    Aujl.  7,  204;  Fogg,  10,  126. 
LiBBio.    Mag.  Pharm.  18,  192;  Schw,  51,  60. 
Dumas.    Ann.  Chim.  Phys.  63,  265;  «7.  pr.  Chem.  10,  222. 

Colourlea  IndtgOy  deoxidised  Indigo,  reduced  JndiffO,  Btdifogemp  Jmdifoime. 

The  formation  of  indigo-white  by  the  action  of  naicent  hydrogen^  appMra  to  ham 
been  first  remarked  by  Promt.  Chevrenl  was  the  first  to  isolate  it.  CoooeniiBg  ths 
opinion  that  indigo-white  is  contained  in  the  sap  of  the  indigo-plant,  see  page  36. 

Rrmaticn.  By  the  action  of  deoxydising  agents  npon  indigo-blue  in 
the  presence  of  alkalis  (p.  44). 

Preparation.  Commercial  indigo,  purified  by  boiling  with  hydro* 
chloric  acid,  next  with  strong  potash,  and  afterwards  with  alcohol,  is 
mixed  with  freshly  prepared  hydrate  of  lime  (2  parts  of  quick  lime  to 
1  of  indigo)  and  placed  in  a  closed  vessel  with  1 50  parts  of  boilinjg  wmCeTi 
after  which  sulphate  of  iron  equal  to  one-third  the  weight  of  the  indiffo  is 
added,  and  after  the  yessel  has  been  closed  the  whole  is  carefully  sluuLcn. 
(Dumas  employed  a  small  cask  holding  about  100  litres,  in  which  he  reduced  half  a  kikh 
gramme  of  indigo-blue.)  After  two  days,  the  solution  is  decanted  by  means  of 
a  syphon  into  flasks  filled  with  carbonic  acid,  and  when  the  flasks  are 
nearly  full,  they  are  completely  filled  with  boiling  dilute  hydrocfalorio 
acid,  corked  up,  and  placed  in  a  vessel  containing  cold  water.  The  air 
is  thus  prevented  from  obtaining  access  to  the  indigo-white,  which  sepa- 
rates out  in  white  crystalline  flakes.  After  the  indigo-white  has  settled 
down,  the  solution  is  drawn  ofi*  with  a  wide  syphon,  and  the  deposit  if 
thrown  upon  a  filter,  which  is  covered  with  a  bell-jar,  into  which  a  stream 
of  hydrogen  or  carbonic  acid  is  passed.  The  filter  is  washed  with  water, 
which  has  been  well  boiled  and  then  corked  up.  Indigo-white  is  Tery  easy 
to  wash,  and  if  the  deposit  is  allowed  to  stand  for  several  days,  it  bcoomcs  so  consisteal 
that  it  may  be  washed  in  the  air  without  becoming  deeply  coloored ;  warm  water  greatly 
aeoelerates  the  conversion  of  the  indigo-white  into  indigo-blue.  After  the  contents 
of  the  filter  have  been  washed,  they  are  sprea<l,  while  still  moisty  upon  a 
glass-plate  and  dried  in  vacuo.  When  the  indigo-white  is  dry,  carbonic  acid 
is  allowed  to  flow  into  the  receiver  cf  the  air-pump,  in  order  that  the  pores 
of  the  dry  mass  may  become  filled  with  the  ras.  ^Berxelius,  Dnmas.)  — -> 
3  |iarts  of  indigo,  which  have  been  ])urified  by  boiling,  are  digested  for 
24  hours  with  5  parts  of  hydrate  of  lime,  4  parts  of  sulphate  of  iron,  and 
120  parts  of  water,  in  a  closed  flask  filled  with  liy(lro<rcn,  and  the  whole 
is  frequently  shaken  till  the  deposit  assumes  a  <;rocnish  yellow  and  the 
solution  a  reddish  yellow  colour.  The  lime  is  prccinitated  from  the  latter 
with  carbonate  of  potnsh,  and  the  clear  solution  i»  decanted  by  means  of 
a  syphon  filled  with  hydrogen,  into  a  flask  containing  a  mixture  of  hydro- 
chloric acid  and  sulphite  of  ammonia.    The  thick  white  procipitaie  whidi 
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is  thus  formed  is  filtered  out  of  contact  with  the  air,  washed  with  wat^r 
containing  a  little  sulphite  of  ammonia,  and  dried  at  lOO*^  in  a  stream  of 
fa3'drogen.  In  this  process,  the  surface  of  the  white  indigo  becomes  oxi- 
dised, and  the  lower  part  becomes  dirty  white.  ^Liebig.)  —  Chevreul 
extracted  commercial  tooad  first  with  water  and  tnen  repeatedly  with 
boiling  alcohol;  when  the  alcohol  was  distilled  from  the  alcoholic  extract^ 
purple  laminsB  were  first  deposited,  and  then  when  the  solution  was 
allowed  to  cool  slowly,  white  grains  and  flakes,  which  turned  blue  in  the 
air.     He  considered  this  product  to  be  indigo- white. 

Properties,  Greenish  white  (probably  quite  white  when  perfectly 
pure),  with  a  slightly  silky  lustre.  (Berzelius.)  Inodorous,  tasteless, 
and  without  action  upon  litmus.     (Berzelius,  Liebig.) 

Dumas. 
32  C  192    ....     72-71     72'02 

2  N  28     ....     10-63 

12  H 12     ....       4-54     4-75 

4  O  32     ....     12-12 

C»N«H»K)^   264     ....  100-00 

Decompositions,  1.  When  indigo-white  is  heated  in  vacuo,  a  little 
water  is  evolved,  a  small  quantity  of  indigo-blue  sublimes^  and  there 
remains  a  lar^e  carbonaceous  residue.  (Berzelins.)  —  2.  When  exposed 
to  the  air  and  to  the  contact  of  various  oxygen-compounds,  it  takes  up 
oxygen  and  is  converted  into  indigo-blue.  —  Freshly  precipitated  indigo- 
white  turns  blue  immediately  when  shaken  with  water  containing  air, 
even  if  a  free  acid  is.present.  (Qiobert  maintained  that  the  presence  of 
acids,  and  even  of  carbonic  acid,  prevents  the  oxidation.)  After  wash- 
ing, and  while  still  moist,  it  becomes  purple  through  its  entire  mass  on 
exposure  to  the  air,  unless  it  is  rapidly  dried.  When  dry,  it  must  be 
exposed  to  the  air  for  several  days  to  become  entirely  oxidised,  first 
becoming  bright  blue,  and  then  dark  blue  through  the  entire  mass.  It 
cannot  be  preserved  in  sealed  tubes,  since  the  air  contained  in  its  pores 
is  sufiicient  for  ita  conversion  into  indigo-blue.  Dry  indigo- white  exposed 
to  the  air  at  a  gradually  increasing  temperature  suddenly  becomes  dark 
purple.  —  When  a  cupric  salt  is  added  to  an  alkaline  solution  of  indigo- 
white,  a  salt  of  the  alkali  together  with  indigo-blue  and  cuprous  oxide 
are  formed;  the  latter,  on  the  addition  of  sulphuric  acid,  is  decomposed 
into  cupric  oxide,  which  dissolves,  and  a  residue  of  metal.  —  3.  Indigo- 
white  precipitated  from  an  alkaline  solution  by  nitric  acid,  is  turned  blue 
by  a  slight  excess  of  the  acid,  and  then  more  completely  decomposed. 
(Berzelius.)  —  Indigo-white  dissolves  instantly  in  sulphuric  acid,  and 
imparts  to  it  a  dark  purple  colour,  which  passes  to  blue  on  dilution. 
Acoording  to  Berzelius,  the  indigo-white  is  oxidised,  and  part  of  the 
sulphuric  acid  converted  into  hyposulphuric  acid. 

OombinoHojia,  Indigo-white  is  insoluble  in  water,  and  in  such  acids 
as  do  not  decompose  it. 

With  Metallic  Bases.  Indigo-white  combines  with^  most  metallio 
bases,  forming  componnds  which  oxidise  rapidly  In  tVie  Wvt*)  V\)lo%^  ^vVv^ 
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are  insoloble  are  oxidiBod  the  most  ra^dlj  on  Meowit  of  their  moKo  findy 
diyided  state. 

Indigo-white  diMolves  readily  ia  all  aqoeoiu  ofloiw  and  alio  in  the 
a(|aeoiiB  carbonates  of  ammonia^  potash,  and  eoda^  and,  aoeordinf  to 
Liebig,  without  depriring  them  ol  their  alkaline  naelioB.  The  eoU 
solutions  are  pure  yellow,  the  warm  and  highlj  oonoentmiled  aolntioBi 
burnt  jrellow.  The  air  immediately  separates  inJjgo-blno  from  thma;  aal 
as  the  surface  becomes  blue,  a  darker  coloration,  whieh  pawns  to  harat 
yellow  and  red,  may  be  observed  directly  beneath  it.  If  toe  eolation  con- 
tains at  the  same  time  a  reducing  agent,  the  indigo-blue  formed  by  the  action 
of  the  air  is  continually  reduced  by  its  agency  and  redissolred.  (Beraelios.) 

Indigo-white  forms  with  lime  a  neutral  compound  readily  aoluUe  ia 
water,  and  a  basic  compound  which  is  almost  insoluble;  this  latter  is 

Erecipitated  when  tbe  solution  of  the  more  neutral  body  is  digested  with 
ydrate  of  lime,  or  when  indigo  is  digested  with  water,  sulphate  of  iron, 
and  an  excess  of  lime.  Tbe  precipitate  of  gypsum  and  hydrated  sesqai- 
oxide  of  iron  which  is  formed  at  the  same  time,  may  be  readily  sospended 
in  water  and  separated  by  levigation.  The  basic  compound  is  of  a  lemon- 
yellow  colour,  and  very  slightly  soluble  in  water,  to  which  it  imparti 
a  yellow  colour.  On  exposure  to  the  air,  it  first  turns  green  and  then 
bright  blue.     (Berzelins.) 

Tbe  compounds  of  indigo-white  with  the  earths  and  heav^  mdaUie 
oxides  are  obtained  when  a  suitable  crystalline  salt  of  one  of  these  bases 
if  added  to  an  aqueous  alkaline  solution  of  indigo-white.  —  The  eompoaad 
of  indigo- white  and  magnesia^  obtained  from  sulphate  of  magnesia  is»  on 
account  of  its  slight  solubility,  partly  thrown  down  as  a  white  piedpi- 
tate,  and  partly  remains  dissolved  in  the  aqueous  solution,  to  whidk  it 
imparts  a  yellow  colour;  it  turns  blue  on  exposure  to  the  air.  —  The 
com|>ound  of  indigo-white  and  alumina  is  white,  but  rapidly  turns  Mae 
on  the  filter;  if  it  be  then  dried,  it  forms  a  dark  blue  crystalline  powder 
which  sparkles  in  sunshine;  iudigo-blue  ma^  be  very  readily  sublimed 
from  it  and  a  grey  eiirthy  residue  then  remaiua     (BeneUus.) 

The  compound  of  indigo-wbite  with  protoxide  of  manaanem  is  dirty 
green;  when  dried  in  tbe  air  and  boated,  it  does  not  yield  any  sublimate 
of  indigo-blue.  (Bcrzelius.)  —  The  compound  with  oxide  ofttM  is  white, 
but  rapidly  turns  blue  on  exposure  to  the  air,  and  then  yields  a  sublimate 
of  indigo- blue  on  heating.  (Berselius.)  —  Tbe  compound  with  ourk/e  of 
lead  IB  white  and  slightly  crystalline;  it  turns  rapidly  blue  on  exposnreto 
the  air,  &nd  if  it  be  then  heated,  detonates  slightly,  and  yields  redneed 
lead.  —  The  com|>ound  with  protoxide  of  iron  is  white,  but  quickly  turns 
blue  on  exposure  to  the  air;  if  it  be  then  heated,  it  does  not  yield  any  mb- 
limate  of  indigo-blue.  —  The  com|)ound  with  protoxide  afeobali  is  { 


freeu,  and  when  dried  in  the  air,  does  not  yield  any  sublimate  of  indigo- 
luc  on  heating. —  Nitrate  of  eilver  produces  with  an  aqueous  solation  of 
the  i>otash  coui|>ound  a  precipitate  which  is  at  first  transparent  blown 
and  then  becomes  black;  it  is  not  actod  upon  by  the  air,  and  when  heated 
produces  a  <(cntle  explosion  and  yields  a  sublimate  of  indigv^loe  and  a 
residue  of  metallic  silver.     (Bcrzelius.) 

Indigo-wbite  is  soluble  in  alcohd,  (Liebig,  Bcrzelius.)  The  solu- 
tion turns  blue  on  cxnoHurc  to  the  air  and  deposits  indigo-blue. 
(Bcrzelius.)  —  It  is  soluble  in  ether,  to  which  it  imparts  a  yellow  colour; 
the  solution  turns  green  on  exposure  to  the  air  and  then  inclines  to 
purple,  but  does  not  begin  to  deposit  indigo-blue  until  a  large  quantity  of 
4ther  has  evaporated.    (Berselius.) 
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SulphophcBnicic  Acid. 
0»N«H"«H)"»  =  C»N»H"0*,  aSO». 

Grcm.     Ann.  PhU,  Febr.  1823;  Schw.  88,  50. 

BsuEUVt.    L^rb.  Aujl.  3,  70;  Po^.  10,  189. 

Dumas.    N.  Ann.  Chim.  Fhys.  8,  804;  J.  pr.  Chem.  84^  800;  Fhurm. 

Cenir.  1841,  598. 
Happely, 

Indigo 'jmrplit  PAaiUein,  Sulphopurpmric  Acid,  PkMeimicAwqfkhHwe. 

Formed  when  sulpharic  acid  is  allowed  to  act  upon  indigo  for  a  short 
time,  or  not  in  excess  (p.  43). 

Frtparation.  1  part  of  indigo-blue  is  mixed  with  from  8  to  10  parts 
of  strong  sulphuric  acid,  and  kept  for  three  days  at  a  temperature  of  dO"* 
or  GO*';  the  solution  is  then  diluted  with  water  and  the  precipitate  of  sul- 
phophcenicic  acid  filtered,  washed  with  dilate  hydrochloric  acid,  and  dried 
in  an  oil-bath  at  SO"*^ —  1 00^;  the  temperature  shouM  not  exceed  200*".  (Dumas.) 
— 2.  Powdered  indigo  is  purified  by  boiling  with  dilate  snlphnric  acid, 
and  then  shaken  up  with  from  7  to  8  parts  of  strong  sulphuric  acid  till 
the  mixture  becomes  olive-green.  The  whole  is  then  diluted  with  a 
very  large  qoantity  of  water,  and  the  precipitate  of  sulphophoanicic  acid 
is  collected  on  a  filter  and  washed  with  water,  which  becomes  more 
deeply  blue  in  proportion  as  the  snlphnric  acid  is  removed.  The  last 
filtrates  are  evaporated  to  dryness.  (Crum.)  Berzelius  uses  pure  indigo- 
blue.  —  3.  As  the  extraction  of  the  sulphophcenicic  acid  on  the  filter 
according  to  (1)  is  a  verj^  slow  process,  and  when  the  greater  part  of  the 
indigo-blue  is  converted  into  sulphophcinicic  acid  by  the  prolonged  action 
of  the  sulphuric  acid,  water  will  no  longer  pass  through  the  filter,  the 
following  method  may  be  employed,  wnich  yields  a  more  abundant, 
though  less  pure  product  —  1  part  of  powdered  indigo  is  shaken  in  a 
flask  with  10  parts  of  strong  sulphuric  acid,  till  the  blue  colour  which 
the  indigo  had  at  first  lost  is  completely  restored.  For  this  purpose, 
from  10  to  12  hours  are  requin^ite  at  v  ,  3  hours  in  the  heat  of  the  sun, 
20  minutes  at  38%  and  a  few  moments  at  100°.  A  large  quantity  of 
water  is  added;  the  solution  is  filtered;  and  the  precipitate  is  taken  from 
the  filter  and  washed  by  decantation  with  water  containing  sufficient 
chloride  of  ammonium  to  prevent  it  from  dissolving  the  sulphophoB- 
nicic  acid.  The  solution  of  chloride  of  ammonium  is  allowed  to  run 
from  the  filter,  and  the  precipitate  is  removed  and  suspended  in  a  large 
quantity  of  water.  After  three  days,  the  solution  is  poured  off  and  the 
water  is  renewed  as  long  as  sulphophoinioic  acid  continues  to  dissolve. 
The  sulphophcBnioic  acid  is  then  precipitated  from  the  decanted  solutions 
by  chloride  of  potassinm,  and  the  precipitate  is  washed  on  a  filter  with 
water  as  long  as  the  water  continues  to  pass  through.  —  Sulphophcsnicic 
acid  thus  obtained  contains  a  little  potash-salt  and  a  large  quantity  of 
earthy  matter;  after  drying,  it  is  no  longer  soluble  in  water.     (Crum.) 

Haffely  triturates  1  part  of  finely  powdered  indigo  with  80  parts  of 
common  sulphuric  acid;  allows  the  whole  to  stand  for  some  time,  till 
a  drop  of  the  solution,  which  is  at  first  blue,  oolo\iia  latest  wi  V^^^ 
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violet;  and  tlien  Tnixes  the  solution  with  a  large  quantity  of  water: 
action  of  the  skilpliunc  acid  is  promot^^d  by  heating  the  whole  to  40\ 
less  Butphuric  acid  is  used^  it  mu»t  be  heated   more  j  if  only  3  pafit 
salphuric  acid  are  employed  for  1  part  of  ludigo,  the  latter  la  not  e^ 
pletely  converted  into  sulphophenicic  acid.     If  fuming  sulphnric  *cid  ti 
used,  it  ia  not  easy  to  discover  when  the  reaction  is  ended . 

Properties.  SnlphophamiciC  acid  forma  a  blue  mass  (CniBi)|^ 
purple-red  powder.     (Beraelins,  Dnmas,) 

Dnmam. 

32  C 192     »..     5614     6511 

2  N  , ..»..« 28     ....      8-19 

10  H  ,„....,. , »     10    ..M       2*92     MM*.-       3-00 

2  SO» 80     ....     23-39     24*20 

4  O .„ S2     ....       9-36 

C*WH"'OS2SO>  „..„„.„.  342     ....  lOO'OO 

Deampodtiom.     1 .  It  dissolves  readily^  with  bine  colonr  in  anl] 
acid,  especially  in  the  fuming  acid,   being  at  the  same  time  gr 
converted  into  sulphindigotic  acid. 

2.  With  a  large  quantity  of  fioda-ley,  it  forma  a  yellow  solutio 
which  tarns  blue  if  immediately  mixed  with  eulphuric  acid  of  00°  B,  bat" 
if  oil  of  vitriol  is  added  after  24  hourSi  it  produces  a  whitiah  precipitate, 
(Gros-Renaud,  DingLpol,  J.  129,  288.) 

Addition  to  Sulpkindigotic  Acid.     When  etilphindig^oUte  of  potuli  im  iturvJ 
witb  water,  and  caustic  soda  of  33'*   B.  is  added,  a  deep  yellow  solQttoa  ti 
conlnming  in  Buipeiisioti  a  black  precipitate,  whicli,  if  thrown  on  a  filter  aad  i 
colours  the  water  htuei  and  the  more  deeplj  the  weaker  the  alkaline  reaction*     If  i 
yellow  aolution  together  with  the  precipitate,  ia  immediiit«!j  mixed  with  folpkojic  t 
ft  blue  liquid  is  formed,  which  becomes  green  after  24   hour^^  and  then  rio&tt,  i 
djfei  wool  bloc.     After  the  lapse  of  48  hours,  an  intensely  red  aolation  ia  form 
»a1phunc  acid ;  and  if  carbonate  of  loda  ia  added  to  this  aolution  till  bat  little  acid  i 
is  left,  it  dyea  wool  dork  roae-red  or  amaranth -red*     Thia  colouring  matter  is  ren 
from  the  wool  by  aulphuric  acid  ;  it  forma  with  caiiatic  aoda,  a  yellow  solution,  i 
after  24  houra,  becomes  amnranth-red  on  the  Addition  of  aulphuric  acid.      If  « 
•oda  is  allowtd  to  act  for  three  days  upon  indigo-red,  a  red  aolution  and  a 
precipitate  are  formed.     (Gros-ilenaud.) 

3.  The  solntione  of  the  sulphophmuieates  are  reduced  to  yellow  Uqaids 
by  heating  with  sulphuretted  hydrogen,  by  sulphate  of  iron  and  lime,  or 
by  cauiitic  alkalis.  The  reduced  Boluiions  turn  blue  on  exposure  to  liie 
air,  and  on  the  addition  of  other  salt«^  the  salt  of  fiulphophcenicic  acid 
is  precipitated  unchanged.     (Berzeljus.) 

Comh'maiioiu*     Sulphoph<enicic  acid  is  soluble  in  water,  to  whieh 
impartfl  a  blue  colonr. 

The  Sulpkopiicenioatu  are  precipitated  from  the  a<[QeoQs  golntioaj 
the  aotd  by  the  addition  of  other  ealts.     When  dry  they  are  red| 
a^iueons  golutions  are  blue.     They  dissoh-e  very  sparingly  in 
more  readily  in  alcohol.     (Crum»  Berzeljua.) 

Wbou  Stdphoph<€n\CiiU  of  Ammonia  h  heated,  it  evolves  sulphonii 
acid  together  h  itti  sulphite  of  ammonia  and  a  red  rapour,  which  yieldf 
a  Mublimate  like   indii;'o*biue.      This  fiublimate  ia  often   bright   grocn- 
on  the  lowoat  cdgca,  like  the  wing-case^  of  cantharides^  and  turns  ' 
when  burniahe*!,     (Berioliu'ii.) 
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Sulphophcenicaie  of  Potash,  —  The  aqueous  solution  of  tlie  acid  is 
precipitated  by  a  solution  of  acetate  of  potash  and  the  flocculent  purple 
precipitate  is  washed,  first  with  aqueous  acetate  of  potash  and  then 
with  alcohol.  It  dissolves  in  100  parts  of  water.  When  ignited  it 
leaves  21-4  per  cent.  KO,SO'.  (Dumas.)  (The  formula  C»N*H»KO*, 
2S0»  +  2Aq  requires  21-9  per  cent.  KO,  S0».) 

Common  salt  precipitates  sulphophcenicic  acid  prepared  by  the 
second  method,  from  its  solution  in  60  times  its  weight  of  water;  sulphate 
of  magnesia,  sulphate  of  zinc  and  sulphate  of  copper  precipitate  the  acid 
from  2000  times  its  weight  of  water;  protosulphate  of  iron,  from  3000 
times  its  weight;  and  chloride  of  calcium  and  alum,  from  8000  times  its 
weight     (Crum.) 

When  a  solution  of  indigo  in  sulphuric  acid  is  saturated  with  carbo- 
nate of  lime  and  the  precipitate  washed,  there  remains  a  red  mixture  of 
gypsum  and  sulphophoenicate  of  lime.  If  the  gypsum  is  decomposed  by 
digestion  with  carbonate  of  potash  and  the  resulting  carbonate  of  lime 
dissolved  with  hydrochloric  acid,  the  sulphophoanicate  of  lime  may  be 
extracted  from  the  dark  red  residue  by  a  largo  quantity  of  boiling 
alcohol.     (Berzelius.) 

Sulphophoenicic  acid  forms  a  blue  solution  with  alcohol.     (Crum.) 


Isatan. 
C«N«H»0«.* 

Laurent.    Rev.  ment.  10,  298;  J.  pr.  Ohem.  28,  346.      . 

Isatan  is  sometimes  formed  when  bisulphisatyde  is  boiled  with  bisul- 
phite of  ammonia,  as  a  white  powder,  which,  when  it  is  mixed  with  the 
needles  which  are  commonly  &rmed  by  a  similar  treatment  of  sulphisa- 
tyde,  must  be  boiled  with  a  rather  large  quantity  of  alcohol.  The 
residue  dissolved  in  a  large  quantity  of  alcohol  yields  crystals  on  cooling, 
which  appear  under  the  microscope,  either  as  rectangular  or  pointed  ovals 
according  to  the  side  which  is  viewed. 
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Isatan  heated  till  it  melts,  turns  brownish  red  and  yields  a  mixture  of 
isatin  and  in  din: 

aCWH^O*  =  2CWNH50*  +   2C«N'Hi30*  +  2H0. 

It  is  decomposed  by  boiling  nitric  acid,  with  formation  of  a  violet  powder 
similar  to  nitrindin.     With  alcoholic  potash,  it  forms  a  yellow  solution, 
from  which  water  precipitates  hydrindin,  and  hydrochloric  acid  a  mix- 
ture of  isatin  with  a  resinous  substance. 
Isatan  is  very  slightly  soluble  in  alcohol. 

*  a  2  Atoms  of  ladigo-blue   +  2HO. 
VOL.  XIII.  H 
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r^E?=-:'  =  ac«y^i>,ff .• 
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Erdmann  eiamionl  Tariont  prrparmtions  of  isatyJe  obtaioed  accordiaf  to  2«^  W 
liifnwl  to  it  th<*  furmula  t'^XH'O  =  C*=N-H •-(>*,.  whkh  rcqairet  6S'57  percent. C. 
>1  4'2H  |i^r  crnt.  H.  A<*cordiDg  t<>  Laurent's  for  mala,  it  bean  tlw 
itin  aa  white  to  Mue-indieo. 

*  »  2  AtoBt  of  Iiatiii  '^  2  H. 
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DecomposUioTU.  1.  Isatyde  softens  on  heating  and  then  tarns  violet- 
brown  (forming  a  mixture  of  iodin  an4  iMitiii?  Geriiardt);  if  more  strongljr 
heated  till  it  is  half  melted,  it  decomposes  and  yields  a  substance 
which  is  soluble  in  alcohol,  and  is  deposited  from  the  alcoholic  solution 
on  evaporation  in  reddish  brown  crystals,  which  are  soluble  in  potash, 
and  are  reprecipitated  unchanged  by  acids.  (Laurent.)  When  isatyde  is 
heated  in  a  test-tube,  it  decomposes  and  leaves  a  residue  of  difficultly 
combustible  charcoal;  it  bums  in  the  air  with  a  lumiaous  iame.  —  2.  It 
is  decomposed  by  boiling  nitric  acid,  a  violet  powder  being  first  formed 
(in  all  probability  nitrindin),  which  dissolves  by  continued  boiling  and 
the  Bolution  then  deposits  yellow  flakes  on  the  addition  of  water.  —  8.  It 
forms  with  alcoholic  potash,  isatic  acid  and  indin,  which,  on  continuing 
the  action,  is  converted  into  hydrindin,  flavindin  and  other  products  of 
decomposition  : 

2C«N»HW0»  +  3(K0,H0)  -  2C"NH«K0«  i-  C«N«H»KO^  -h  |BHO. 

(Compare  Gerbardt,  TVaiii  3,  609.)  On  treating  isatyde  with  alcoholic 
potash,  Laurent  obtained  a  beautiful  rose -coloured  solution,  from  which 
isatin  and  hydrindin  were  precipitated  on  the  addition  of  hydrochloric 
acid  (p.  89);  in  a  second  experiment,  the  solution  deposited  black  crystals 
of  indin-pota^ium;  in  a  third  experiment,  on  heating  the  solution  and 
udding  water,  a  dirty  rose-coloured  oil  separated  out,  and  isatin  was  pre- 
cipitated from  the  solution  on  the  addition  of  hydrochloric  acid.  -— 
Erdmaun,  by  treating  isatyde  with  potash,  obtained  a  dark  red  solution 
which  became  colourless  when  heated,  and  yielded  a  crystalline  salt  on 
cooling;  it  gave  yellow  flakes  with  hydrochloric  acid. 

Isatyde  is  scarcely  soluble  in  water. 

It  dissolves  very  slightly  in  boiling  alcohol  and  ether. 


Bibromisatyde. 

C"N^i*HH)*  =  C*N«Br*H*0«,2H. 
Brpm^JNN.    (1841.)    /.  pr.  Chein,  22,  260  and  262. 

Prepared  from  bibromisatin  in  the  same  manner  as  bichlorisatyde 
from  bichloriflatin  (p.  102). 

It  is  of  a  pale  yellow  colour,  but  becomes  rose-coloured  on  drying  at 
100^  without  losing  weight. 

At  100*.  Erdmann. 

32  C  192     ....  31-37     32-42 

2N 28     ....       4-57 

4  Br 320     ....  62-29 

•  H 8     ....       1-31     1-91 

8  O 64    ....  10-46 

CWBr^HSO*  612     ....  100-00 

Heated  above  100°,  it  gives  off  water  and  turns  brown.  It  decom- 
poses  below  220°  into  bromisatin,  bibromindin,  and  water. 


:i™xx:s  rr:T«T42«i3c  two  cm,  mob  At  c^xhw.  tc. 
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TiJiTiTy.      1  S*j:f      ±  i.f -  ?  #«c-^.  ^«  : 2*;  J.  fr.  Cktm.  «,  260;  24, (; 
1^t:l53T     X  J.  II.  .* *'  liw  -Fi  A  5.  3:?2:  ^.  ^.  Gbm.  25,  436. 


j^C'V'^i  z:  «c&zi£  ji  &  f^'gc«R«£  £bf£:  mfser  we  time  (ibovo  npidly  cb 
w%m..i^  lit;  ltii:iL  jtMunuK  rnoL  ss^i  •Mposhs  m  leMnli  or  jwowiib 
▼i  -J  rp«c..7»tic^.  Vi_iri  nisc  ••»  naoilj  v^^Jked  with  wmler  from  wfciefc 
;^f  4:r  r^i  >»:«a  ^mt.-^i'i  :j  S.-u^'xr.  if  A*  alpliide  of  ammoniim  k 
X'.*:  frr^folj  7c^i7tL:««l  ^li  ."Ma/itf  frK  imm-mim,  the  colour  of  the  pred- 


JVv5>*iTr^y.  C^i:r!dKT*S>  ^  a  v&-.;5^  povder  vUch  turns  reddisk  tt 
1^^\  v::^:a:  ."^iu^jlj:  :^  w^ifii.  Frc^m  hs  boiling  akoliolie  nlatioB  h 
i«  cefOKMC  iz  cr]r*a.' '  .7?*  ^T^kscf  :s  ciwliar. 
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/Vx>^'\:  vs:;  ».  1  r:.".:r:5a;y.ie  Wjins  to  rire  off  water  at  180';  al 
^200  moi\*  is  ov  iwi.  V-t  ::.o  evo;u::oc  of  water  doe«  Dot  ceaee  till  the 
toin|vnu«i\^  liA^  oxo-:-:- ;•:  :  i:*:*0  .  Wi:on  ii  is  carefallj  heated  in  vicuo 
up  to  *-**Jv>  .  crystal  j  cf  vbl^rsi:":::  suV.ime,  acJ  there  remains  a  residue 
containinc:  a  luixturo  vf  oliArls^iiiD  a::d  cblorintlin  with  a  little  undecom- 
|»osotl  chlorisatvilo: 

LV^N-a-H-  O*  =  iC'NC.HO*  +   C^XKTHW  +  4HO. 

-  .  I?.  When  sus|HMuloil  in  water,  it  is  but  slightly  attacked  by  chlorine, 
inorolv  uvsuniiu;:  ii  sli^rliily  re^liiis'h  or  pale  violet  colour. —  3.  Heate*! 
with  fu>fii,^fi  it  tonus  chlor.satic  acid.  chlorinJiu,  and  cblorisatvdic  acid, 
wiiliout  iibsorptiitu  of  oxy::ou  or  evolution  i»f  auygas.  —  4.  Chlorisatyde 
iH  lui'uoil  hmI  by  iMt/<s/i<*  ir'N»h>;ii'.?.  and  dissolves  partially  w ben  heated, 
IniiiiniK  it  rod  M»lutiou  which  deposits  a  red  powder  on  cooling.  — 5.  It 
diinitlvrN  iihuiidantly  in  warm  sul]'hide  of  potaesium,  and  the  solutiou,  un 
niiiliiitf,  ilppoNit-  a  powder,  which  appears  to   be   undecompo;$cil  chlo- 

lliilllMhi 

CliliiriMiitydo  Im  insoluble  in  cold  water,  and  very  slightly  soluble  in 
;  is  »<liKhtly  Hfdublo  in  boiling  alcohol. 


SULPHOCHLORISATIN.  101 


Chlorisatydic  Acid. 

Erdmaiyn.    /.  pr.  Chem.  22,  257;  Fharm,  Ventr.  1841,  212. 
b  Chlorisatic  acid, 

Chlorisatyde  dissolves  readily  in  warm  potash,  and  forms  a  yellow 
solation  which  deposits  cblorisatate  of  potash  on  cooling;  the  mother- 
liqaor  gives,  with  hydrochloric  acid,  a  bright  yellow  precipitate,  the 
greater  part  of  which  dissolves  in  boiling  water,  leaving  a  residue  of 
chlorindin.  The  precipitate  obtained  by  adding  hydrochloric  acid  to  the 
aqneous  solution  is  of  a  still  purer  yellow,  and  is  almost  completely 
soluble  in  boiling  water.  The  aqueous  solution,  on  cooling,  deposits  the 
chlorisatydic  acid  as  a  lemon-coloured  powder. 

The  salt  obtained  by  dissolving  chlorisatydic  acid  in  potash  can  be 
obtained  only  in  ill-defined  crystals  by  slow  evaporation  ;  if  the  solution 
is  more  rapidly  evaporated,  the  salt  separates  in  semi-fluid  flakes,  or  as  a 
thick  oil.  If  the  product  is  pressed,  the  adhering  potash  saturated  with 
carbonic  acid,  and  the  salt  dissolved  out  with  alcohol,  its  aqueous  solution 
forms,  with  acetate  of  lead,  sulphate  of  copper,  and  chloride  of  barium, 
yellow  precipitates,  which  are  not  acted  upon  in  the  cold,  but  redissolve 
in  the  solution  when  heated,  and  are  repreoipitated  in  the  pulverulent 
form  on  cooling. 


Sulphochlorisatin. 

Erdmann.     (1841.)    J.  pr.  Chem.  22,  260;  24,  6;  Fharm.  Centr.  1841, 
209. 

Formation.  By  the  action  of  sulphuretted  hydrogen  upon  chlo- 
risatin. 

Freparaiion.  When  sulphuretted  hydrogen  is  passed  through  an 
alcoholic  solution  of  chlorisatin,  a  white  precipitate  is  formed  which 
increases  on  diluting  the  solution  saturate^  with  sulphuretted  hydrogen. 
It  is  freed  from  any  sulphur  it  may  contain  by  bisulphide  of  carbon. 

I. 

32  C  :.  192  ....  41-67 

2  N 28  ....  6-08 

2  CI 70-8  ....  15-36 

10  H 10  ....  2-17 

10  S   .-. 160  ....  34-72 

C?KN«Cra»SW 460-8  ....  100-00 

♦  -  CLJorisatyde  +  2H0?. 


j^s      LTMPacsns  zsffr^^sas 


I- 


jr  ^4fw.  r%i«.  ^>».  I.  r&L 


i^MTW.  iVncr.  l^K  ::«:  !MI.  tl4L 

.r  jLm.  ff.iw.  Pi«L  1,  «L 


Fr^Trrit.*',     I:  5s  rr!Mr?ii  fr*:aL  buea!*}raBtm  Eke 

/'-"T.f.'to*!.     R«seni*l-«  ■:c.l:risi:ji';.      Asosks   m   pale   roec  colour 


32  C                                 l>*  «A-i?     -     .     44-7t 

2  S  t»  <-4« 

4f.           UlTi  3d« 

-  H                                   ^  l>4     —  2-16 

T  o        .  ^4  i«:6 

C«N<:*H*C*  43J^         10»)-t>} 

Dwmj^^if/tu,  1.  BirfaIon«atT<!e  de«*>mpofie8  beIo«"  22<f*  hilo  bicUo- 
riMttn.  bjehlorio'JiD,  and  water  —  2.  It  dissolrw  in  wmrm  potadi 
without  evolvinr  anmonia,  cren  wben  air  '\9  exdoded,  and  foniu  ft 
yellow  ffolntton,  from  which  bichlori^atydate  of  potash  CTTstalliaes  OB 
cv;Iin;r.  Hv'lrochloric  acid  added  to  the  mother-liquor  precipitates  a 
riiixture  of  hschlori'satydic  acid  and  hicbloriDdin,  and  the  filtrate  from  tkece 
\*TtAnrXH  turn  A  <lark  orange-red  when  heated,  and  deposits  bicklorisatin 
"ri  coolirj{^.  —  3.  It  is  reddened  in  the  cold  bv  cold  caustic  ammonia ;  on 
\iHVLi\\v^,  it  jnrtlj  disAolves,  and  forms  a  red  fiqnid  which  deposits  a  red 
|Miwd«;r  on  cooling. 

Hichlorisatyde  is  insoluble  in  cold  water,  and  rery  slight) j  soluble  in 
boiling  water. 

It  dfjes  not  diffHoIve  in  cold  but  only  in  boiling  alcohol. 


SULPHISATYDE.  103 

Bichlorisatydic  Acid. 

Erdmann.     J.pv.  Chem.  22,  267;  Pharm.  Centr.  1841,  213. 

b  BicMorisatie  acid. 

Formation,     By  the  actiol  6f  potash  upon  bichlorisatyde. 

Preparation.  The  yellow  solution  obtained  by  warming  bichlori- 
satyde with  potash  is  mixed  with  acetic  acid,  the  resulting  precipitate 
dissolved  in  potash,  and  the  solution  precipitated  by  hydrochloric  acid. 
(If  the  solution  of  bichlorisatyde  in  potash  is  precipitated  with  hydro- 
ohkn-id  Mid  hiateAd  of  M6ti6  iicid,  th^  precipitate  is  emMAitUMd  #ith 
biehloHsatin,  atid  forms  i^  dnifk  omnge-TeA  solution  with  p6tft($h.) 

PfOpdrUmi    Ligbi  y#)k>^  fi^wder,  soluble  in  boiling  Water. 

Eraiiiiuxil. 

%%  O  ......................  192  ....  44*08 44-8t  .*..  46'4 

aN 28   ....  8-43 

4  CI  «....  141-6  ....  32-50 

10  H  10   ....  2-30  ........   2-40  ....   2-3 

8  O  64   ....  14-69 

CR^CHH>*08 436-§  ....  \m'09 

The  potoBh-mU  forms  yellow  crystalline  scales,  very  similar  to  bichlo- 
risatate  of  potash.     It  is  readily  soluble  in  water  and  in  alcohol. 

The  aqueous  solution  forms,  after  a  while,  with  acetate  of  copper, 
yellow  flakes  which  dissolve  in  boiling  water  and  crystallise  out  on 
cooling;  with  acetate  of  lead  it  forms  yellow  flakes,  which  dissolve  in 
boiling  water  and  mim  precipitated,  on  oooling,  as  a  powder;  with  nitrate 
of  silver  it  forms  yellow  flakes  which  become  brownish  on  boiling. 


Sulphisatyde. 
C»N«H"S'0«  =  C«N»H*°SW,H»  or  C«»N»M«*0*,2H0. 

Laurb<«.     (1841.)    N.  Ann,  Ohim,  Phys,  8,  463;  J.  pr,  Chem,  25,  438; 
Pharm.  Centr,  1842,  250. 

SMphataipde, 

Formation.     By  the  action  of  potash  on  bisulphisatyde. 

Preparation.  When  potftsh  is  added,  drop  by  drop,  to  an  alcoholic 
solution  td  bisulphisatyde,  the  liquid  immediately  turns  red,  and  in  a  few 
seeoddi  yields  a  white  Inystalline  precipitate.  After  the  precipitate  has 
stood  M  94  boors,  it  lH  Wftshed  on  a  filtet  with  boiling  alcohol  and  then 
dried.  It  generally  has  i  fsifit  rose-coloitf,  owing  to  tiie  presence  of  a  little 
instil.  It  Is  ^tfl^lt  t0  tfroid  tM  ferAation  of  this  litter  substance,  which  is  often 
preMDt  In  tOBli  4«itt^,  that  the  {)rofdtiet  cannot  be  used  for  the  preparation  of 
aalpbisatyde. 


102        COMPOUNDS  CONTAINING  TWO  OR  MOBE  At  C>*NH»0«,  ftC. 

ij^  £nliiiuiD« 

32  C  192      ....  44-66  ....     41*70 

2N  28      ....  6-67 

2  CI  70-8  ....  16-51 

10  H  10      ....  2-33  ....      2-37 

8  S  128      ....  29-83  ....     31-09 

C«N2CPH»0S»  428-8  ....  100-00 

Calculation  i.  is  according  to  Erdmann ;  n.  is  according  to  Geiliftrdt.  —  CoBpue 
Laurent,  N.  Ann.  Chim.  Phy»,  3,  382. 


Bkhlorisatyde. 

C«N»C1*HW  =  C»NH31*H«6*,IP. 

Erdmann.     (1839.)    Ann,  Pharm.  M,  199;  J.  pr.  ChmL  ft,  tWj  14, 9; 

Pkarm.  Centr.  1840,  116;  1841,  210. 
Lavbsnt.     if.  Ann.  Chim.  Fhy$.  B,  481. 

CkhnMihydise. 

Foi'mation.    By  the  action  of  sulphide  of  ammonium  iipoa  bieUo* 

risatin  (p.  78). 

Preparation.     It  is  prepared  from  bichlorisatin  like  chlon»i7de  ffom 

chlorisatiu  (p.  100). 

Properties.     Resembles  chlorisatyde.      Assumes   a   pale   rose-colour 
at  120°. 


32  C     

2  N     

4  CI    

192      ... 

28      ... 

141-6  .. 

.     44-28     ... 

6-46 
..     32-66 

1-84     ... 
..     14-76 

Erdmann, 
44-70 

8  H     

8 

216 

8  O     

..  ..     64 

C«N-Cini»08 

433-6  .. 

.    100-00 

DecompoMtions,  1.  Biclilorisatjde  decomposes  below  220^  info  biohlo- 
risatin,  bichlorindin,  and  water.  —  2.  It  dissolves  in  warm  potash 
without  evolving  ammonia,  even  when  air  is  excluded,  and  forms  a 
yellow  solution,  from  which  bichlorisatydate  of  potash  crystallises  on 
cooling.  Hydrochloric  acid  added  to  the  mother-liquor  precipitates  a 
mixture  of  bichlorisatydic  acid  and  bichlorindin^  and  the  filtrate  from  these 
)>roducts  turns  dark  orange-red  when  heated,  and  deposits  bichlorisatin 
on  cooling.  —  3.  It  is  reddened  in  the  cold  by  cold  caustic  ammonia  ;  on 
heating,  it  partly  dissolves,  and  forms  a  red  liquid  which  deposits  a  red 
powder  on  cooling. 

Bichlorisatyde  is  insoluble  in  cold  water,  and  rery  sligbUy  soluble  in 
boiling  water. 

It  does  not  dissolve  in  cold  but  only  in  boiling  alcohol. 


SULPHISATYDE.  103 

Bichlorisatydic  Acid. 

Erdmann.     J.pr.  Chem,  22,  267;  Pharm.  Centr,  1841,  213. 

b  Bichlorisaiie  aeid. 

Formation.     Bj  the  actiob  6f  potash  upon  bichlorisaiyde. 

Preparation,  The  yellow  solution  obtained  by  warming  bichlori- 
satyde  with  potash  is  mixed  with  acetic  acid,  the  resulting  precipitate 
dissolved  in  potash,  and  the  solution  precipitated  by  hydrochloric  acid. 
(If  the  solution  of  bichlorisatyde  in  potash  is  precipitated  with  hydro- 
dikn-id  fteid  hiHMd  of  Htf^tie  ik^id,  the  precipitate  is  emfMitiiMM  #ith 
biehlerisatin,  atid  forms  h  dsfk  orange-r^  solutloti  with  p6tiMh.) 

Pf0p^iiim»    Light  jA\o^  {lewder,  doluble  in  boiling  Water. 

fifchniml. 
«r.  b. 

^O      ^.**........^....  192     ....     44*08    44-8t    .*,.    46*4 

^N 28      .-..      0-43 

4  CI «....  141-6  ....    32-50 

10  H     10      ....       2-30    ........      2-40     ....      2-3 

8  0      64      ....     14-69  _ 

0KN2CHH»W 436-§  ....  lOO'OlT 

1\ie  potath'SaU  forms  yellow  crystalline  scales,  very  similar  to  bichlo- 
risatate  of  potash.     It  is  readily  soluble  in  water  and  in  alcohol. 

The  aqueoas  solution  forms,  after  a  while,  with  acetate  of  copper, 
yellow  flakes  which  dissolve  in  boiling  water  and  crystallise  out  on 
cooling;  with  acetate  of  lead  it  forms  yellow  flakes,  which  dissolve  in 
boiling  water  and  mtt  precipitated,  on  oooling,  as  a  powder;  with  nitrate 
of  silver  it  forms  yellow  flakes  which  become  brownish  on  boiling. 


Sulphisatyde. 
C»N»H*«S'0«  =  C«N»H*oS»0«,H»  or  C«»N»M«*0*,2H0. 

LaurbOT .     (1841.)    N.  Ann.  Ohim.  Phys,  8,  463;  J.  pr.  Chan.  25,  438; 
Pharm.  Centr.  1842,  250. 

SMphtuatpde, 

Formation.    By  the  action  of  potash  on  bisulphisatyde. 

PrepartUion.  When  potftsh  is  added,  drop  by  drop,  to  an  alcohoHo 
solution  td  bisulphisatyde,  the  liquid  immediately  turns  red,  and  in  a  few 
seeodds  yields  a  white  erjrstalline  precipitate.  After  the  precipitate  has 
stood  loif  94  boors,  it  U  washed  on  a  filtet  with  boiling  alcohol  and  then 
driea.  It  generally  has  i  fsiiit  rose-coloiir,  owing  to  tiie  presence  of  a  little 
htisA.  U  te  ^ailt  to  afroid  tM  fonliation  of  thfe  litter  nibttance,  which  is  often 
preaeot  te  tiMli  ^utttity,  that  the  product  cannot  be  nsed  for  the  preparation  of 
aalphiaatyde. 


iin.— "S      i* 


ZrsTima»i*i*r-ijru.  1.  S*ii3ii.ss::j^-  'w^aaa.  Vwipl.  adl^  tarns  n^ 
fw^^Ia  rs.  ftoiL  ie^jiiint-<sH»  'r-iJ>  ^^'lOiizvamL  i.T*iivAK  w  evolfed,  aid 
%  ri-=*»-2-:L«..x_^L  III  tLariLf  r— ?r  Tic^oifr  -wrssL  T^  Tmpvm  of  a  sabrtance 
■p-i-'*a  11"  fu "  r*±*  JL  i»iri-L:=    ria^Tj.   "uitt*  scanoK   a  Jiallji  nadae 

ri:vrv:i^ — i  Zz  j  .-..Trrr^L  ij  L-^air  ani  ixso  a  TioleC  povder, 
"Ti _•:::.  ^  &^  zc".tzn^i*Lrj  :•  T-irLifL:!.  "aif  luwxxj:*  coataiaa  talpbuw 
]*r:>:  — 3  I:  ^  Li-T-:aL'3»ianri  tj  r^ui  ^-icids.  visk  iBtaataoa  of  Tarion 
pncxini.  uiJiiix  "v^LjiiL  ::;  ji  iln  liik^  Muxmia  e^^ws  la^kkarettod  kjdio- 
rvL  :-z  zi-t  hL'Lsj-.z.  :d  ~ijLr:*Tdl*:irj:  ar.*£.  xbi  prti  a  pracnitale  eoa- 
rLr'  :Lr  :-:  i^z'-iTjr  II  £  1.  ~_i:^*«  r^SLso.  Tcm^r,     Oa  ooatia^  nuphintjde 

Sil:l/!a.Tj:T  :$  =Ls«:'L:]r*  :x  vucr.  BcCstr  aleokol  diaolTos  oaly 
:n:**.  -^jJii  KTUJaiT  ii  sna!^  •rnrsnZJM  KajM  «a  oooCai^.     Il  it  noi 


C*y-H^t>  =  C-V-H'S  v>  H- or  C*X=IP'SW,2HS. 

Kbioja.nx.       1S41        .r.  -.  r-.^^r^,  24,  10,  i'A<sma.  C«i/i-.  1841,  711. 

Lalrrm.     .V.  An      C\  P-    f   :;.  4-:?:  jl  pr.  Ch^.  25,  438;  Pibm. 

f.^.-'r.  1^4..  .4v:  C  ;r-    r-    -.  14   4  "2 :  lifr.  tcia»L  10,  298:  7.  pr. 

CA'./i.  2S.  34-;. 

A  f !/»/.  .-.:.'<.*.     .>  _•/;,  ■ ....   'J.  ... 

Fotmati-jn.     By  the  aciiju  •.:*  ^li!^.Lu^e:^.  i  hydrogen  opon  isatio. 

/'/  y''/v.'.v,„.  When  Miljliurfrted  iiy.Iroiren  is  passed  through  a 
boiliri;,'  C(,nceiitnitod  alcLolic  H-lution  I'f 'i^tlD.  the  liquid  beoomeQ  pale 
yellow,  livA  [onnrr  a  crystalline  Jepo^ii,  which  increases  on  cooling,  and 
j'oiiBi.-jts  ol  luicrofccopic  suli.hur-cry.-tal.-  and  s^cules  (probably  of  isatvde). 
The  holuli'>n  i.^  allowod  to  .-timd  for  a  week,  that  the  >^reater  part  ot 
the  bulphur  may  cry.-talii>e  out:  it  is  then  poured  ofl*  and  mixed  with  a 
littlo  water,  and  the  resultin;,' precipitate  is  reniove<l,  as  it  con Uina  sulphur; 
it  is  then  shaken  up  with  more  water,  which  prt^cipitates  the  bisnlphiaatyde 
as  a  brownish  grey  resinous  tubstance.  (Laurent.)  Erdmuin  pradpitated 
t.i«'  Holutioi,  Hhi.h  had  becu  iciMiratea  from  the  precipiute  produced  bj  snlpbiirettcd 
•Mlro;;(ii,  i.nnu  liatcly  with  water;  the  precipitated  ycllowifh  white  flakea  anitcd  iato 
'is  on  h'.'utiii|;. 


SULPHISATANOUS  ACID.  105 

PropeHies.  Bisulphisatyde,  when  dried,  is  a  yellowish  grey,  inodo- 
rous, and  tasteless  powder.  It  does  not  crystallise  from  its  alcoholic  or 
ethereal  solution^  either  on  cooling  or  by  spontaneous  evaporation. 
(Laurent.)  Dried  at  110°  it  always  becomes  bluish  or  brick-red;  if 
the  solution  is  exposed  to  the  air  for  some  time  before  the  addition  of 
water^  the  precipitate  is  brownish  red.     (Erdmann.) 


32  C     

192     .. 

..     58-54     .. 
..       8-53 

3-66     .. 
..     19-51     .. 
..       9-76 

Srdm&nn. 
53-51     .. 

3-40     .. 

24-49     .. 

Laurent. 
..     57-64 

2  N     

28     .., 

12  H     

12     .. 

..      3-81 

4  S      

64     . 

..     20*10 

4  0     

32     .. 

C»N2HWS*0^  328     ....  10000 

Erdmann  attributes  but  little  value  to  his  analysis.     Laurent  obtained  too  small 
a  quantity  of  carbon,  because  bis  substance  contained  a  little  free  sulphur. 

Decompositions  1.  Swells  up  strongly  when  heated  in  a  glass  tube 
and  melts  with  eyolution  of  sulphuretted  hydrogen  ;  at  the  same  time  a 
brown  oil  and  a  needle-shaped  sublimate  are  formed,  and  there  remains  a 
bulky  residue  of  charcoal.  —  2.  Boiled  with  strong  nilf^ic  acid,  it  puffs  up, 
evolves  hyponitric  acid,  and  dissolves ;  water  precipitates  yellow  flakes 
from  the  solution.  In  boiling  nitric  acid  diluted  with  its  own  bulk  of 
water,  it  puffs  up  and  gives  off  nitrous  fumes.  If  the  reddish-brown 
swollen  mass  is  treated  after  a  few  minutes  with  alcohol,  the  latter  takes 
up  a  reddish  substance,  which  is  insoluble  in  water  but  soluble  in  potash, 
from  which  it  is  precipitated  by  acids.  The  portion  insoluble  in  alcohol 
dissolves  in  potash,  and  on  neutralising  the  solution  with  an  acid,  a  white 
precipitate  is  formed,  insoluble  in  water,  and  consisting  of  microscopic 
needles.  The  liquid  obtained  by  the  action  of  nitric  acid  contains  sulphuric 
acid,  but  no  oxalic  acid.  — 3.  Bromine  acts  violently  upon  bisulphisatyde, 
with  evolution  of  bromide  of  sulphur  and  hydrobromic  acid,  and  forms  a 
yellow  mass  containing  bromindin,  an  orange-yellow  crystalline  mass,  and 
a  little  resin.  —  4.  Bisulphisatyde  dissolves  in  strong  sulphunc  acid  with 
the  aid  of  a  gentle  heat;  the  red  solution  is  not  precipitated  by  water; 
potash  colours  it  green,  but  does  not  precipitate  it.  —  5  On  treating 
bisulphisatyde  with  potash,  sulpbisatyde  and  various  other  products 
(amongst  others,  indin)  are  formed,  which,  however,  cannot  be  produced 
at  will.  (According  to  Erdmann,  the  solution  deposits  a  crystalline  salt.) 
Ammonia  behaves  in  a  similar  manner.  —  With  bisulphite  of  ammonia 
various  products  are  formed,  amongst  others,  isatan  and  sulphisatanite  of 
ammonia. 

Bisulphisatyde  is  insoluble  in  boiling  water,  and  very  readily  soluble 
in  warm  alcohol  and  ether. 


Sulphisatanous  Acid. 
C^NH'SW  =  C^«NH^0*,2S0M 

Laurent.     (1843.)     Bev.  scienl.  10,  298;  J.  pr,  Cliem,  28,  346. 

Formation,     By  treating  bieulpbisatyde  with  bVsu\p\i\\.^  \A  ^\£kWiOTiv^« 


J-     --.*,     ^  *.^.=«  I  wmninwnrDg  m  »  little  aleolMl  ubnled 
r-ia  - «:l2  _-r   z  -sir  isia.  ^.*:!-«-maL  :a»  »hBM«,   vluek  wm  «t  fiiH 

»■•*  !■  wmter^ftsatk 
1  jieldB  white  cmtah 

?    :::   z  =_^-.  t:: — ,.-^^  J.:  i.ii:^:;nut  tc'  iiKz&xa:  the  cUorapladaite 

sk:i-=:  ii.:=i  i.  ..--.    -"     az  l  -^  -:=-»  df  iiazzssb  pnciphatod  froa 

-lit  *    w-.  r:  '-  -i_.  ::  ir^tt-i.  :  -iirurfii.   zlh  l^mae  jidds  crjitek  of  tin 


:i  ▼»?».  as  ■  !•'■ 

?i  :  .       w  «s-r«  .  _  39-9 

:>  r*  ::» i«-9 

:i  H  :i  .      fftj    4-1 

i «    :-i  -  -    :i-»  —  u-t 


C   >■-:   >■:-:■  :^^-i_t«     .   •*?         l^-:* 


bj^rrr?^  :  .t  :r  -i;  -^  i-j  -r^ivr  -4-.:?.     N:  ^*ph~c  a«J  If  fonaaJ  «i 
ti-rlrj  ri:  r  :*   ::-  :ri  :'-f    »;:v  i*    f;!;n:':        Oa  eri^fating  the 


Imasatir. 

LiLKKM.  M*»42.i  .V.  J'n.C^.w  /'»>*.  3.  4>^.J.  jr.  Ch^m,  25,  438; 
Phurrn.  r^n^r,  1S4-2,  l'0'>.  /:-.  5;:^«:  14.  3^4:  IS,  464;  J.pr,  Ckem. 
;i./,  114. 

/''ormftfioii      By  the  action   of  a^iae^'U^  ammonii   upon  an   ^cohulir 
Jtoluti'jii  t}{  iitatin  : 

iC'NH*0*  r  Ml*  -  C^N^ir  O*  T  UHO. 


IMASATIN.  107 

Preparatum,  When  common  alcohol  is  saturated  with  isatin,  a  little 
more  isatin  added,  and  the  whole  mixed  with  aqueous  ammonia,  a  beauti- 
ful red  solution  is  formed,  which  appears  to  contain  isatate  of  ammonia; 
if  it  is  immediately  heated  to  boiling,  a  brown,  soft,  resinous  precipitate 
is  formed;  but  if  left  to  itself  for  seyeral  days,  it  yields  a  grey  crystalline 
precipitate  or  round  brown  grains,  to  purify  the  precipitate,  it  is  boiled 
with  potash  and  water,  and  chloride  of  ammonium  is  added;  a  yellowish 
precipitate  is  then  immediately  formed,  which  shrinks  somewhat  together; 
the  liquid  is  then  decanted,  the  precipitate  diasoWed  in  hot  Akohol,  and 
the  solution  allowed  to  cool,  if  the  precipitate  is  heated  to  the  boiling  point 
together  With  th«  solation  from  which  it  was  deposited,  H  btcoHne*  ysiiahir  md  in- 
•olable  in  alcohol.  (Formerly,  Laurent  dissolTed  tho  preeipitate  vk  «b  little  warm 
potash  as  possible,  then  dilated  the  solation  with  alcohol,  and  neatralised  it,  while  still 
WarM,  w!th  hydrochbrlc  add;  on  cooling,  the  imasatin  separated  in  01-defined  crystal- 
Sne  gr^dns.^ 

Properties,     Short  yellowish  prisms. 


32  C  

3  N 

192 

......  42 

....  65-53  ... 
....  14-33  ... 
....   3-75  ... 
....  16-39  .. 

Laarent. 

64-99 

14*40 

11  H 

6  O  

11 

48 

393 

16-68 

CKN>H»0«  .. 

293 

....  10000  ... 

100  00 

The  substance  analysed  was  purified  by  the  older  method. 

OtetmpoMioni.  1.  Wtten  boated,  if  melts,  gives  off  sCtttmotiid  d^d 
yields  a  sublimate  of  ver^  oblique  rhombs,  which  are  after  elongated  in 
the  form  of  needles,  and  /eareff  a  large  residue  of  charcoal.  —  2.  It  is  dU- 
solred  and  decomposed  by  boiling  nitric  acid;  the  solution  (diluted  with 
water  deposits  a  large  Quantity  of  yellow  flakes.  —  3.  It  dissoltes  in 
snlphuric  acid,  and  the  solution  mixed  with  water  gives  a  white  gelatin- 
ous precipitate;  if  however  it  is  allowed  to  attract  moisture  gradually 
from  the  air,  it  deposits  apparently  unchanged  imasatin  in  radiating 
granules.  —  4.  With  bromine  it  gives  off  vapours  of  hydrobromic 
acid,  and  forms  a  yellow  substance  which  is  rather  easily  soluble  in 
alcohol. —  5.  It  is  not  decoiriposed  by  boiling  hydrochloric  acid.  —  It 
does  not  form  isatin  when  acted  upon  by  alkalis  or  acids. 

Combinations.  Imasatin  is  insoluble  in  water.  —  It  forms  with  potash 
a  brownish  solution  froitt  wbicb  it  is  precipitated  by  acids  or  by  chloride 
of  ammonium  ;  the  freshly  precipitated  imasaiin  is  soluble  in  ammonia, 
bnt  after  it  has  been  dried  and  crystallised,  it  no  longer  diMolveil.  The 
asHBoniaeal  «olution  forms  t^ith  nitrate  of  silver,  a  precipitftt<»  ton\M\nitijt 
from  25-5  to  28  per  cent,  of  silver;  [the  formula  C*N»H*^AgCr 
requires  27  per  eenl.  L.];  and  when  decomposed  by  hydrochloric  acid 
and  mixed  with  alcoboi  and  bichloride  of  platinum,  it  gives  a  p^eotpitate 
ootftliining  12  per  c«it.  of  platinum.  Th«  poUtsk  solotlon  of  im^wathi 
forms  with  nitrate  6f  silf M'  ft  preeiipitafe  cKmtftiniiig  tftm  80  to  ^0  pef 
cent,  of  silver. 

tfnasatin  is  very  sligbtly  soluble  in  boiling  alcohol^  and  insiduble  in 
ether, 


:;:'i»:c:Kirf  :.-:'5^^fc3a»t  twg  oi  bobc  a«.  c?^nPOP,  fcc. 


i.  -•:  ▼  itii:   v.a.&£C  :ir  >i  3LJ:ruK-:cor  r^^SiSil  jeliov  acedlee,  alterwmni}  i 
r flair  y.-^^us-  zitt  i^^c  itiz>'j£ii  hsr  lUTtiiK^  1*  npidlj  filtered  off. 


IJT! 

-.     31-52 

—    31-3 

4* 

—      «-CS) 

7-1 

5» 

_     5»55 

7 

._       M5 

1-4 

49 

_      7-«S 

-y-Zr'^'O''  ...  _  «»    -    10<H>i 

Is  U  l^:*.ZLZ*:sbi  \j  h.-cz  oni  jielij  a  subliniate  of  needles.  It  dif- 
^<>tr«»  :a  co^&s'ti  ^:hoas  eToIadon  of  ammonii;  mod  a  white  gektnoM 
K.-dj  L5  pr«ei::p::a:ei  fr»jm  the  solation  bj  acid«.  The  potash  aolatknef 
b:br>:ciizi:&^s:2.  cixed  wi:h  ammoniacal  nhnte  of  sUver,  gives  mpred- 
f  ::;kse  which  cc::::iin5  24  per  cent,  of  silver,  and  is  probably  bibromi- 
i:;Aiai:nAr;rens-aminonium  =  C">''Bi*H*(NAgH')'0*,  the  fomnia  reqaL^ 
ii:g  -o  per  «n:.  of  *il*-er. 


Chlorimasatdn. 
C^XCPirO*  =  C»X»AdCPH'OSOM 

Lairent.     (1841.)     X.  Ana,  Chim.  Phy$.  3,  495. 

Fonnation   and    Preiparatinn.     Chlorisatin   di&iolves   readilj  io  s 

boiliu^^  mixture  of  alcohul  and  ammonia.     The  solution  after  two  dijf 

lit*|K>^it6  yellowish  brown  <^rains;  and  when  tbc  mother-liquor  is  pouied 

i'tl'  iVoiii  the  deposit  and  mixed  with  watcr^  a  pale  yellow  precipitate  if 

formed,  which   mu>t   be  filtered  off  and  extracted  with  boiling  aleobd; 

chlorimasatiu  then  remains  in  the  form  of  a  reddish  powder.     Thif  latter 

mtninan  tu  be  ideutiojil  with  the  tintt  granular  precipitate.     The  filtrate  from  the  pat 

-^t  chlorimaMtiu  forms  with  hydrochloric  acid  a  reddish  brown  resinona  precipitate 

titrate  from  the  precipitate  yields  on  evaporation  a  partly  erystalline  partly 

reaidue  ;    both  are  ntiitured  of  chloriaatin,  chlorimaMtin  and  cUofteaic 

Chloriutt^tin  in  very  similar  to  imasntin. 


32  C    

3N  

ISAMIC  ACID* 

192      ....     53-07     ... 

42      ....     11-61 

Laurent. 
52-5 

2  CI  

70-8  ....     19-57 

9  H  

9      ....       2-49 

2*7 

6  O  

48      ....     13-26 

C»N»C1'H90«  . 

361-8  ....  100-00 
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It  dissolved  in  potash  without  evolution  of  ammonia,  and  the  solution 
forms  with  acids  a  white  gelatinous  precipitate. 


Isamic  Acid. 
C»N»H«0«  =  C«JSPAdH"OSO*. 

Laurent.     (1841.)    J^,  Ann,  Chim.  Phys,  3,  490;  J.pr,  Chem.  25,  462; 
Pharm.  Cenir.  1841,262. 

Imasatic  acid,  Isatinamic  acid,  Rubindenic  acid, 

Formatwn,  By  tlie  action  of  warm  ammonia  on  isatin,  the  isatate 
of  ammonia  which  is  first  formed  being  converted  into  isamate  of 
ammonia: 

2C«NH6(NH<)0«  -  C»N5HW(NH<)0«  +  4H0. 

Preparation,  1.  Aqueous  ammonia  is  allowed  to  act  upon  isatin  at 
a  moderate  heat,  whereby  imasatin  is  precipitated,  and  the  filtered 
solution  is  evaporated  down  and  mixed  with  hydrochloric  acid.  A  red 
precipitate  is  then  formed  consisting  of  isamic  acid,  which  is  mixed  with 
amasatin,  especially  if  only  a  small  quantity  of  hydrochloric  acid  was 
employed,  and  must  therefore  be  treated  with  as  small  a  quantity  as 
possible  of  dilute  ammonia:  the  isamic  acid  then  dissolves,  and  a  mixture  of 
amasatin  and  isatin  generally  remains  behind.  The  ammoniacal  solution 
is  neutralised  with  hydrochloric  acid,  which  immediately,  or  in  a  few 
minutes  forms  a  brilliant  red  precipitate  of  the  acid;  this  is  washed  on 
a  filter  with  as  little  water  as  possible  and  recrystallised  from  boiling 
alcohol.  —  2.  It  is  better  to  saturate  aqueous  potash  with  isatin,  evapo- 
rate the  solution  to  dryness,  dissolve  in  alcohol,  and  mix  it  with  a  warm 
and  very  concentrated  solution  of  sulphate  of  ammonia  (this  must  be  added  in 
a  greater  proportion  than  1  atom  to  1  atom  of  isatin).  The  precipitated  sul- 
phate of  potash  is  filtered  off,  and  the  solution  of  isatate  of  ammonia  is 
evaporated  to  a  syrupy  consistence,  whereby  it  is  converted  into  isamate 
of  ammonia.  It  is  then  boiled  with  alcohol,  the  precipitate  of  sulphate 
of  ammonia  and  amasatin  is  filtered  off,  and  the  filtrate  is  neutralised 
with  hydrochloric  acid  and  left  to  cool.  If,  in  consequence  of  an 
excess  of  ammonia  having  been  added,  or  of  the  crystals  of  isamic  acid 
having  been  too  long  heated,  the  product  is  mixed  with  a  little  isatin, 
the  latter  may  be  separated  by  dissolving  the  crystals  in  very  dilute 
ammouia. 


_-i       -:'3t»it_-jt  zs^r:. 


iWc  bmiiup  of 

enpontionof 

vixk  Slides  of 
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-nr-ir  --■]  »■  "-  -nr  -  .-lii.  i  jr  ik9£&<.  WTSL  &  2=^*  xzSM  Acid  till  tke 
:r  ::ir  dsajt*-ir-K-  &  ins^  >t<T  ^nw  i  ,n  ««i  on  eoolinp 
T-..  1  : — ^-i-^llr^r  z  r  -T*  -.-  T?  t:  zr^flrts.  i3ii  J?  .3S9i:L.xaue  bi  w»j<r.  bat 
#-*a.  ur  11  teA?-^iz.<i.  —  L  Ti^  ^-M  fr  mmaKiMMnL  W  iti^hb^  wick  fonn- 
1  I  -.--!'-*=-  L^  ;  1  ~  -  -  T-^ — T  TJi  Ti  ri'a^Ai  n  aJMbnliTiil 
^ — -^i;= —  :-  -  ^r  -  ■  i:..  \i   -z  r  •ix-*  — a«  ASec  >mj  w  iBsolBble  is 

7:..    V    :    ^-    r^   -r--  ?  :u..-.-i    '  -    ii:  ls  —  !     ^J»"i^»!i   WC<d  with  dilnt* 


f.  .  i—..-:    TL.il  ~:-^?  -T.    r      1     M    wi':^-i.:a   :c  vis<r.  aad  pmentlj 
i.-7-  T  —.'    :sk.r  :  i-;: :.      Ti-i  sjii-:    a    .c  :ie  *rJi  ia  5Ba21  qvAatities  « 

r«Gih4.     'a'l^a  ir..iti  i:  4  Kr:«^  ^m:.  rs  him  1  uo«f  of  ««tci 
«iTenfe«x  .1?:  «aziii«f 

l¥fmM€  fjf  B^  -y*^  crjscallLs^  :a  T«y.:w  «<.-aIe«  on  eTapaimtiBg  %  tolo- 
ti-Hi  of  tb^  a«i4  nt^rated  »:t5r  l^rrta  h  cooUiM  50-8  per  cent  W 
Unrta.  corresponding  to  the  f-.-mia:*  "C^yH^BaO*  '^  a:c«kdcMi  SO-Spcr 

cert.  IWO  . 

The  ftmmonLa-falt  «lo^  not  p!v\*tT*it!ice  sAit^  of  linw  and  nnnena; 
with  alum  and  ac*?tate  of  I..a.i  i:  f.iriV.*  onin;7e-Tellow  preeipitatea^  whb 
corro-ive  ^ubiiniate  a  re«i  r-reii|»!tati»- 

l»nranu.  of  SUvKr  i«  obtained  bv  precipiiatin;:  the  animoni»-fldl  wilh 
^tratc  of  HilvtT. 


ISAMIDB.  .     Ill 

J?C    192  ....  45-99    , 48-0 

feN    42  ....  10-«4 

12  H    V -,    12  M..      2-B7    2-9 

H r- «•  V  W  ..-  ^^'H    ..v....    24-<J 

8  0 64  ....  15-32 

<?»N»HWAg08 4IS    ....  10e*0« 

Isamic  acid  is  soluble  in  hot  alcohol. 


Isamide. 

tint^T.     (1841.)    i\r,  ^n«.  Chin,  Ph^9.  3,  4?6^  J.;>r.  Ch^m.  25,  480; 
PAorm.  C«>^r,  1841,  2^1;  -fftfi'.  «*fn^.  18,  468;  J.  /w.  C»m.  35,  1 17. 

Amaiatin,  Tfamamide,  Isaminamide, 

Femvatica,    By  heating  isamate  of  ammonia  : 

C»N3HW(NH*)08  =  C«N*H»<0«  +  2U0. 

Preparation,  Isamate  of  ammonia,  prepared  aocof^ing  to  109,  2, 
is  heated  till  water  is  eTolved  :  and  the  residne  is  then  washed  with 
water.  Laurent  formerly  obtained  isamide  in  the  following  manner : —  he  filtered  the 
mixture  of  imasatin  and  isamata  of  ammonia  which  is  formed  bj  treating  isatin  with 
aqneons  or  alcoholic  ammonia,  and  evaporated  the  filtrate  in  order  to  drive  off  the 
ammonia  and  alcohol,  whereupon  ajrellow  precipitate  waa  deposited  ( — he  then  diluted 
with  water,  filtered,  and  decomposed  the  filtrate  with  the  smallest  possible  quantity  of 
hydrochloric  acid ;  washed  the  resulting  red  precipitate  (consisting  of  isamic  acid  and 
inmide)  on  a  filter  wHh  water;  and  treated  it  with  a  little  very  dilute  ammonia,  by  which 
tbe  iaamic  amd  was  extraotod. 

Properties,  Isamide  forms  a  yery  beautifol  yellow  powder  destitate 
of  taste  and  odonr. 

Laurent. 
32  C  192    ....    61-95     61-74 

4  N  56     ....     18-05     17-90 

14  H 14     ....       4-51     4-52 

6  O  48     ....     15-49     15-84 

C»N*HiH)«   310    ....  100-00    10000 

DteampoaiHcn$,  1.  Isamide  melts  when  heated,  giviBg  off  water  and 
usaMmus  Mid  leares  a  residue  which  is  oompletely  soluble  in  potash; 
•I  a  •tronger  heat^  Twonrs  of  a  partly  crystalline  substance  are  evolved, 
and  there  remains  a  Targe  residue  of  charcoal.  —  2.  It  dissolves  readily 
in  cold  nitric  acid,  and  produces  a  viulet  solution,  probably  with  forma- 
tioii  of  asamic  aeid.  —  9.  Diasolves  very  readily  in  snlphunc  add^  witk 
formation  <rf  maic  fteid. -*- 4.  Turns  yiolei  on  tiid  Ad^\iotL  <£  ^wan^sa- 
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trated  hydrochloric  acid;  with  dilate  hydrochloric  acid,  it  fams  iaunie  laJ 
in  the  cold,  and  isatin  when  heated.  —  5.  Treated  with  potash  in  the  cold, 
it  evolves  ammonia  and  forms  isamate  of  potash.  —  6.  When  boiled  for 
some  time  with  water,  it  dissolves,  a  small  qnaatitj  of  ammonia  being 
evolved  and  isamate  of  ammonia  formed,  while  a  small  portion  is  cos- 
verted  into  isatin  and  ammonia. 

Isamide  is  insoluble  in  cold  water  and  in  ether;  it  is  rerj  slightly 
soluble  in  alcohol. 


Indelibrome. 
C«N»Br^HH)»f 

Laurent.    (1842.)    Bev.  scimt.  18, 472;  J.  pr.  Chem.  35,  121. 

FormaiMn  and  Preparation.  Isamic  acid  treated  with  bromine 
swells  up  violently  and  evolves  hjdrobromic  acid;  the  excess  of  bromioe 
is  removed  by  alcohol  or  ether  from  the  residne,  which  is  then  boiled 
with  alcohol,  thrown  on  a  filter  and  washed. 

Properties.  Yellow  powder,  which  melts  when  heated  and  crjitsl* 
liscs  in  needles  on  cooling. 

LsiiroDt. 

32  C 192  ....  35-50  35-15 

3  N 42  ....   7-90  8*40 

4  Br 320  ....  43-30 

8  H 8  ....   1-48  1-47 

8  O  64  ....  11-82 


C3iN''Bi^ll«0«  626  ....  100-00 


It  sublimes  when  heated  in  a  tube,  but  the  greater  part  is 
decomposed.  Ammonia  and  potash,  even  when  boiling,  are  without 
action  upon  it.  It  is  also  not  decomposed  by  concentrated  hydrochloric 
acid. 


Chlorisamic  Acid. 

Laurent.     (1842.)     Pev,  sclent,  18.  4G4;  J,  pr.  Chem.  25,  462. 

Formntion  and  Preparation.  Sulphate  of  ammonia  is  added  to  the 
alcoholic  solution  of  chlorisatate  of  potash;  the  precipitate  of  salphate 
of  potash  is  filtered  off;  the  filtrate  is  evaporated  till  it  forms  a  dooghr 
mass,  which  is  treated  with  dilute  potash  ;  the  solution  is  decompM^ 
by  hydrochloric  acid,  not  in  excess ;  and  the  precipitated  red  flakes  sro 
recrysUlliscd  from  alcohol. 

Properties.  Very  similar  to  ifl.imic  acid;  forms  brilliant  red,  micro- 
scopic rhombic  or  six-sided  prisms,  with  angles  of  about  110~. 


BICULORISAMIC  ACID.  1 13 

Laurent. 
32  C     192      ....     60-55     50*00 

3N     42      ....     11-05 

2  CI    70-8  ....     18-65 

11  H     11      ....      2-90     2-96 

8  O     64      ....     16  85 

C«xN»Cl«H»»0« 379-8  ....  100-00 

Decomposed  by  distillation.  —  Forms  yiolet-coloured  solutions  with 
concentrated  acids.  Bj  boiling  with  acids  it  is  converted  into  ammonia 
and  chlorisatin.  The  ammonia-salt  evaporated  to  dryness  yields  chlorisa- 
mide. 

The  ammonia-salt  forms  a  yellow  precipitate  with  salts  of  silver. 

Chlorisamic  acid  is  more  readily  solnble  in  alcohol  and  in  ether  than 
isamic  acid^  and  forms  yellow  solntions. 


Chlorisamide. 
C«N*C1«H»0«  =  C«N»Ad»Cl«H»0»,0*. 

Laurent.    J.  pr,  Chem,  25,  462. 

CMloruamamide. 

Obtained  as  a  yellow  powder  by  evaporating  aqueous  chlorisamate  of 
ammonia. 

Laurent. 

32  C     192      ....     50-70 

4N     56      ....     14-80 

2  CI    70-8  ....     18-70    18-08 

12  H     12      ....      315 

6  0     48      ....     12-65 

C«N*C12H«0« 878-8  ....  10000 

Concentrated  acids  dissolve  it  with  violet  colour ;  cold  dilute  acids 
convert  it  into  chlorisamic  acid,  and  at  the  boiling  heat  into  chlorisatin. 
It  is  insoluble  in  boiling  xoater. 


Bichlorisamic  Acid. 
C«N«C1*H»0"  =  C»N»AdCl*H^O»,0«, 

Laurent.    J,  pr.  Chem,  25,  462, 

On  boiling  bichlorisamide  with  alcohol,  a  solution  of  bichlorisamate 
of  ammonia  is  obtained,  which  forms  yellow  flakes  with  nitrate  of  silver; 
the  precipitate  turns  violet  on  the  addition  of  hydrochloric  acid  and 
yields  26  per  cent,  of  chloride  of  silver.  (The  calculated  quantity  is  26-6  per 
cent.  AgCL) 

vol..   XIII,  1 
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i.-ii.  iJ.  *fi 


J«i:  ii.'/.--.rfi.:r.MJ.tf. 


■jir-w«-.T  a.  IT  3*:lIi3X  ▼'.'3.  AuM&XLi. 


LiTizyr.      :>**  )     £tr».  /.Sbi?,\  1?,  «?•:  J.  fr,  Ckeau  95,  121. 

m:-i«  xi-i  isua:::.  Azi  rKi:lT  eTwormsed  oa  a  nad-bfttky  it  raddonlj 
l)ce:'nies  £1^  vi:*L  1:^*  t^'Izw  1^<s:  and  if  tlMte  mn  uuMtUiielT 
filtere^i  of.  vvh*^i  w::i  a  I:::I«  ^«o^oI  aad  Jbeolred  in  boiling  aleokJ; 
intilim  separates  est  oa  cvclfss  ic  rellov  aoBotpliOBS  bkes. 


LUTCttt. 

I?C        -- 

:>* 

€iW 

65-a3 

4N 

"ss 

\i:\ 

13-00 

!■?  H     ... 

16 

^       3^4 

3-76 

Irt  O 

S*> 

!•  10 

- 17-91 

C-NH-O 

4*0 

K-:-oo 

10}  00 

Isatilim  doe?  not  mm  v:o!ei  when  treated  with  coneentnted  hydro- 
clilonc  acid,  bat  •li*«^lve<  in  ;he  aci>i  with  jellov  eoloar  on  the  addi- 
tion of  alcohol;  the  solution  d^K»  not  deposit  isatin  on  cooling.  —  It  is 
readily  soluble  in  iw:>ta.<'L,  from  which  it  i«  precipitated  in  jellow  flakes 
by  acids. 

The  alcoholic  flolution  produces  a  reddish  yellow  precipitate  witk 
nitrate  of  eilvcr. 


Isatimide. 
C«X»H'"0«  =  C-N'Ad«H"0«,0\ 

Laitrrxt.    J,  py.  Ch^m.  35,  121. 

Formation  and  Preparation.     Isatin  is  gently  wanned  wiUi  a  onaa- 
^f  alcohol  not  sufficient  to  dissolve  the  wholo  of  it,  at  the  boiling  beat; 
I  ammonia  is  then  passed  through  till  all  the  isatin  ia  diasolTcd. 
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If  absolute  alcohol  is  used,  imasatin  first  crystallises  from  the  sola- 
tion  iu  rectangular  prisms,  and  the  solution  decanted  therefrom  deposits 
isatimide  as  a  yellow  crystalline  powder.  The  liqaid  decanted  from  the  last 
product  and  evaporated,  yields  a  little  more  isatimide  mixed  with  brown  grains  and 
imasatin.  In  order  to  purify  the  isatimide  from  any  imasatin  it  may 
contain,  it  is  boiled  with  alcohol  containing  a  little  ammonia,  in  which  the 
isatimide  dissolves;  it  is  then  deposited  from  the  filtrate  in  crystals  on 
cooling. 

Froperties.     Yellow  rhombic  tables  insoluble  iu  water. 

Laurent. 
48  C     288    ....     65-61     65-5 

5N    70    ....     16-06     16-1 

17  H    17    ....      3-87    4-0 

8  0     64     ....     14-46     14-4 

C«N»HV08   439    ....  lCO-00    100-0 

Decompontiom,  1 .  Melts  and  turns  brown  when  heated.  Dissolves 
in  potash  with  evolution  of  ammonia,  and  forms  a  yellow  solution,  from 
which  hydrochloric  acid  precipitates  yellow  flakes  soluble  in  alcohol; 
the  alcoholic  solution  yields  on  evaporation  a  mixture  of  isatin  and 
rounded  crystalline  eprains.  —  2.  It  dissolves  in  a  boiling  mixture  of 
hydrochloric  acid  and  alcohol;  bichloride  of  platinum  precipitates  chloro- 
platinate  of  ammonium  from  the  solution.  —  (The  nitrogen  contained  in  it 
amounts  to  one-foarth  only  of  the  nitrogen  which  has  been  added  to  the  isatin  by  the 
action  of  ammonia.\  —  The  supernatant  liquid  contains  isatin  together  with 
a  blue  and  a  resinous  substance. 


Amisatin. 

C«N"H»0". 

Laurent.     J.  pr.  Ohem,  35,  121. 

When  the  mother-liquor  from  the  preparation  of  isatilim  is  mixed 
with  hot  water,  a  white  resinous  precipitate  is  formed;  and  the  filtrate 
yields  a  purple-red  crystalline  precipitate,  which  is  boiled  with  alcohol 
containing  a  little  potash.  The  hot  solution  is  neutralised  with  hydro- 
chloric acid,  and  the  amisatin  which  separates  out  cooling,  is  washed  with 
alcohol. 

Short,  slender,  microscopic  needles. 

Laurent. 

96  C  576  ....  63-12  62-60 

11  N 164  ....  16-80  16-80 

39  H 89  ....   4-26  405 

18  O 144     ....     15-82     16-55 


(?«N^H»OW 913    ....  10000     100-00 

Amisatin  is  insoluble  in  alcohol. 


\  1 


?s3LiU  sixurs 


C»y^r»ffK)». 


i>f.  «Mif.  I^  C5:  J,pr,  Ck».  35,  1«7. 


•  T 


w^-'i  ilir.'iicL  iz<l  4  ?:!ij11  xaxicirr  of  sBUBoaim  ia  m  flaak  plaMd  m  i 
ja:i'i-<:.k;Li.  iit-i  '3 rim  na.~:i  ilaaulvesw  ^sd  after  10  or  15  i»»iiot<»,  the 
TuLl'?*-  5-<txd>:a  r^^Oi^j  ja>imes  a  rc«e-icd  colonry  while  bibromiatii 
A*c:fcr&r^  :<i^  Ai  fcca  ib  tiie  ri;?e-euIoar  ba«  become  intenae,  the  liquid 
ii<  :«;t.-:iz:fc  :r  ll^rni.  w^z^  is  tlien  aided,  mod  tbe  CKrmiiie'^olo&Rd 
pi^H:.rL^&:e  lier^j  pr:*£ic«!d  bi  jepuased  bj  filtnuioii.  Tbc  liqaid  im 
•^ir-Tr^\  --irr  KC'v*>  :  --»  ilrraam.  sov  miiead  be  jctafaiated  bj  BeatnBaBg  vitk  a 
SLTti  :%:  rit!  >ilir;in:c9rxtnisi  zaeti  beoMMi  ccnriTiiwtei  vitk  •  ydlow  boij. 
Piff  <;i:;f:az'.-t:  j^  '^^  liter  bs  iiis^lred  ia  esber  and  tbe  filtered  adlBtioi 
:^  A-Li-f-I  ':j  ir;c:«  :j  &  ax::s7xr«  of  ecber  aad  mkoliol;  the  Ubromoev- 
«i:z'i::i  :lL<«a  iecartir^s  :a:  ^  lae  eclier  ev^poiates.  —  S.  Bihromiaitate  of 
aHi-n':aa  Ls  irl^d  x*  &  «r»i:r  heas.  and  the  nndae  it  eztoMiatad  witk 


P'<9c«irr»x.     Of  a  ceep  cwe^ccd  coloer  like  the  fimtt 


C4C     ^   3*4 

:  X  ^ :w 

.     il-M    — 

>.     5J2J 

-.       1-23     _, 

t  31 

^    31-10 
0-20 

<  Fsr    *4^ 

15  H     15 

I'O     y? 

-.       1-65 

c^N^r*H^vi_:i:: 

«.  I-VJ-*) 

B:bn>niocarTxi:=v::s  is  eccrened  bj  bTdrocblorie  acid  into  m  yellow 
l^'n-vlor.  T:  i;scf*.\vc:5  b  *-'«^^b:l  contaicb^  potasb.  fonning  m  red  aolation 
which  afterwarvi*  lurrr*  rellow.  Acid*  pnecipitate  from  this  aolntioa  ft 
Vv'.'ow  Kviv  foluble  :=  e:hor.  5:b7\>znc<amundin  does  not  diiaolre  10 
caustic  pinojsh  or  :a  an:inon:i. 

li  is  sf-ir  njly  soluble  :r  alcohol,  acd  uissolres  Tery  freelj  in  ether, 
forming  a  roso-colour>?d  livjcid. 


XYLENE  SERIES. 

A.    Frixart  Series. 

Primary  NrcLECs  C'H**. 

Xylol  C"H". 


CAiiorud.     (IS50.)     C  wp/.  n:; :.  3'\  .'51I>;  also  Ann.  Pharm.  74,  ICS; 

Vou'Kii-  Ann.  Pkann.  86,  IOC*.  334:  also  .V.  Ann.   Ckim.  Fhyi.  41, 

4S8. 
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A.  H.  Church.     Phil.  Mag.  J.  [4]  9,  256;  also  J.  pr,   Chem,  67,  43; 

Gerh,TraiUA,\QZ\, 
H.  Kopp.     Ann.  Pharm,  96,  29. 

Xylene,    (Cahours.  Volckel.) 

Fommiion.  1.  In  the  dry  distillation  of  wood,  passing  into  the  crude 
wood-spirit  (Cahours,  Church),  and  the  light  tar-oiL  (Volckel.)  —  2.  In 
the  dry  distillation  of  coal :  it  is  found  in  coal-tar-oil.     (Church.) 

Preparation,  1.  The  portion  which  passes  over  from  128°  to  130^, 
after  the  toluol,  in  the  distillation  of  wood- spirit  treated  according  to 
vi.  175,  is  xylol.  (Cahours,  Church.)  — 2.  That  portion  of  the  light  oil 
of  tar  from  beech  wood,  passing  over  between  130°  and  150°,  is  for  the 
most  part  soluble  in  oil  of  vitriol ;  the  undissolved  part  begins  to  boil 
atllO^  From  130°  to  150"  xylol  distils  over.  (Volckel.)  —  3.  The 
portion  of  coal-tar-oil  which  passes  over  near  128°  is  treated  successively 
with  hydrate  of  potash^  oil  of  vitriol,  an  aqueous  solution  of  chromic  acid, 
caustic  baryta,  and  sodium,  whereby  the  boiling  point  is  reduced  to 
126-2°.     (Church.) 

Properties,  Colourless  oil,  having  an  odour  similar  to  that  of  benzol, 
and  a  burning  taste  (Volckel);  much  resembling  toluol  in  its  properties. 
(Cahours.)  Boils  at  128° — 130°  (Cahours),  at  126*2%  under  a  pressure 
of  0-76  met.     (Church.) 

Vdlckeh 

IfrC 96     ....     90-56     90-53 

10  H 10     ....       9-44     9-48 

c^niw  106   ....  10000   10001 

The  vapour-density  corresponds  with  this  formula.     (Cahours.) 

Decompositions,  1.  Xylol  bums  with  a  fuliginous  flame.  (Volckel.) 
—  2.  Concentrated  nitric  acid  colours  xylol  yellow,  ami,  when  heated, 
dissolves  it  with  evolution  of  red  fumes.  Water  separates  from  this 
solution  a  heavy  yellow  oil.  (Volckel.^  Distilled  with  fuming  nitric 
acid  it  yields  nitroxylol  and  biuitroxylol.  (Cahours.)  Cold  nitric  acid 
of  sp.  gr.  1'5  forms  nitroxylol.  (Church.)  —  3.  OU  of  vitriol,  in  contact 
with  xylol  for  some  time,  gradually  dissolves  it.  (V5lckel.)  Xylol 
kept  in  contact  for  a  week  with  fuming  oil  of  vitriol,  forms  sulpnoxylolic 
acid.     (Church.) 

Combinations,  Xylol  is  insoluble  in  water,  readily  soluble  in  alcohol 
and  ether.     (Volckel.) 


Sulphozylolic  Acid. 
C»«H*°SH)«  =  C^ff^2S0». 

Church.    PhU.  Mag.  J.  [4]  9,  453;  also  J.  pr.  Cheni.  67,  48;  Gerh, 
Traits  4,  1031. 

Acide  xylenyUul/ureux,  Xylol-schwrftUdure, 

Formation*    From  xylol  and  fuming  salphuric  aoid  ^Vi^  4%*^."^ 


::i  ^  ziiznir-^   r-rr  ic-iiie  i^r  &  -v^ak.  uni  "x  aemanai  cmtab  dried  orer 

1^  «L^ -1=1!  ^cij.  x-iia.  icn^kLsKsL  -vs.  ^rVin  ni  «f  bvjtA  and  filteied 
±rJiL    -lis  g;. .7 it: in-  if   nrTra.  T-eiOL.  m   1  npii  itiiB,  luphozylolite  of 


5^  ?-«^dL     r  iuiHc^  amxzw  ass  k  crmci^  wUck  aek  witkat 
z^Timnt^T-'ji  n  ^-^:!XLi  ir  Ji  xjui^-swioz.  «a»i  safi£^  cm  cooling  in  ddi- 


-tslI  nm  sr-au;  finrjifg  raidilj  in  water 


lies  5z  iaas|nz«Bt  scales  similir  to 
?:.  ':  •T.i.i.jjrr  r£  .i.r^~:&.  ri»;  itic  i^zofxazmid  iolatXMi,  mixed  with 
r.....  T-i:kr   :if?>a5.3  nc  sl^  n  HaiSTTl  ir-'ifwyai  scales.     The solnticfl 


i^-i    .     i:-i^    —    K-fr 
:?j      ...    r»-H 


tiJT        ... 


Tei>cbeiiiilic  Add. 

rt*5C>>r      C:^.:r     rvi.  K'   Jv^Jj  JL%i^  Flarm.  100,  253. 

rr^y:  '  :.  ^.      Ti-c   v'ip;.;^   cf  urpio   aw     ]«s£ed  orer  £oda-Iinie 
1  o^tcxi   U'    4\v  .   &:.i   ti«  fr.yi=.>:c   ii   uesie*!  wiik  hydrochloric  acil 

O-iL-O'   -  C   H  \>-  -   £C-U-  +  «H. 

:  -.  •  7:s  S .'.!.:.  w  1  .::,  W '.. ■: n  ..  ■. :-::: cU  l-v  cooling  the  hot  saturated 
Sv»ii:;:i^t!.  ::  tVr:::>  a  ^h;:c  jv'*vl«.r  c.l  j- K%iof  nec»lles.  When  6ubIhi:o<i 
it  \' I  \  >t ,i i I*. >c s  : ::  >iu:i  1 '.  5^-31  Ic ?.  v  h i ^ h  *r } '^ -^  ^'■^  ^*  ^^'^ ^V^^  prisms.  Hsw  a 
Uwwi  but  rank  valour  IVr.sor  :han  water.  Meh*  at  5K)",  boils  at  250^. 
Iho  xajHuir  is  ;wr;a  ar.d  irritates  the  Li^se  stroDi'ly. 

i\\\^v:t\\^:  r-.s.     Tlio  aoid  api^ears  to  dtvoni|HXSS  to  »  slight  extssi 
iliiiiiii;  di>liIIntioii. 

*imhn,iti^^ut      It  is  uvarly  iufolablc  in  cold  water^  but  dissolves  more 
~  iu  btiiliii|f  wator. 


f 


ANISALCOHOL.  119 

ThtbentUcUe  of  Lime,  obtained  by  combining  the  acid  with  lime,  form: 
small,  white,  silky  needles,  resembling  sulphate  of  quinine. 

Pertonne. 

CaO  28     ....     17-83     17-68 

C"H»0». 129    ....     8217 

C«H»CaO<    ^  157    ....  10000 

TerdfentUate  of  Lead  does  not  crystallise,  and  when  dry  resembles 
gum-arabic. 

Terebentilaie  qf  Silver.  —Sparingly  soluble  in  boiling  water;  crystal- 
lises on  cooling. 


16  C 

9  H 

96  . 

.....   9  .. 

108  ., 

32  . 

...  39-18  .., 
...   3-67  .. 
...  4408  .. 
...  13-07  .. 

Personns. 

38-92 

3*70 

4^=Z 

43-90 

13-48 

CWH'AfO*  ... 

245  .. 

...  10000  .. 

100-00 

TeiebeDtilic  acid  is  very  easily  soluble  in  alcohol. 
With  alcohol  it  readily  forms  an  ether,  having  the  04lour  of  pears  and 
seapplee. 
It  is  readily  soluble  in  ether. 


Secondary-nuclei  of  Xylene. 
Oxygen-nucletu  C"H*0*.    Anitene. 

AniBalcohol. 

C"H"0*  =  C«H«0»,2H0. 

S.  Camnizaro  u.  C.  Bertagnini.     (1856.)    Nttovo  Cimento  1,  99;  Ann, 
Phaiirn.  98,  188;  J,  pr.  Ckem.  68,  445;  Pharm.  Centr,  1856,  505. 

Formation  and  Preparation.  When  anisylous  acid  is  dissolved  in 
an  equal  volume  of  alcohol,  and  the  liquid  is  mixed  with  three  times  its 
rolume  of  an  alcoholic  solution  of  potash  of  T^Bm.,  the  mixture  solidifies, 
with  slight  evolution  of  heat,  into  a  crystalline  mass.  After  10  to  12 
hoars,  the  alcohol  lh  distilled  off  in  the  water-bath,  the  residue  is  suspended 
in  water,  and  the  anisalcohol  extracted  from  the  liquid  by  ether.  On 
distilling  the  brown  oil  left  after  evaporation  of  the  ether,  anisalcohol 
puses  over  at  260^  as  a  colourless  liquid  crystallising  at  a  low  tempera- 
tare.  If  it  contains,  as  it  generally  does,  unaltered  anisylous  acid  (recog- 
nisable by  the  formation  of  crystals  when  shaken  with  an  aqueous  solu- 
tioD  of  an  alkaline  bisulphite),  it  is  once  more  treated  with  a  littlo 
alcoholic  potash,  rectified  in  a  stream  of  carbonic  acid,  and  the  solidified 
distillate  is  pressed  between  blotting  paper. 


r'::-'  "  -;..*.  r^^izL  ^hise.  »hf7ii*ig  meedleSy  sritin^  at  aboot  23^,  bot 
-3^'-^=.  =:  !.-:  j.:  x  li-ar^  tersp^nnre,  eren  ai  lov  as  7^.  DeDser  tfau 
7  i:i .-.  L-  ili  i:  ii?*^  —  ^o'r.  Had  a  £&lntlj mleoholic  and  aveetish odoar, 
iz.i  '.  irr.!2j  UaCc.  nscalizz  sh^:  cf  oil  of  aaiae. 

GnaiBBio&  Bcrtagnini. 

:-:  C  ._-.?:-.     69-56     

1     li       .      :>     —       72A     

4    *        ...  :i    .  .    23 -20    

L    K  O*   i:5     ....  1«>JC0 100-00 

Z)-:n;  '.'':'..ii.  1.  D  rs  n^:  cbaare  vhen  exposed  to  the  sir  it 
crlinirj  :e:::r-en:::r«7.  hzz  when  heaie^l  near  Its  boilings  point,  il  abtorbt 
oijr?"  an  i  ii  o-;-vert-:"i  in:o  anUjloas  acid.  —  2.  Oxidising  agcats 
trid-f  r=i  ::  drst  i=:o  azisjloos  aoi>i,  aad  then  into  anisic  acid.  ETolrei 
'.rith  plritinnm-rihck.  the  cdour  of  sai^jloiu  acid,  and  after  soTenl  daji 
ii  ira-<i^j7Tne^i  in:.-  aaisic  acid.  H^>t  nitric  scid  has  the  same  effwi.^ 
3.  \V::'.i  i::  r : 0 race  1 V  concenin&tevi  ftcij -A sriV  aciV/.  i t  foims  a  reddish iwn. 
ous  :ra.?«.  — 4.  Aaliviroas  ph^upkoric  acid  acts  like  oil  of  TitrioL 

o.  When  aniial'X)hol  is  motieratelv  heated  vith  ckiaride  ^  luc,  % 
violent  a  tiun  enscv^:  water  i^  foniied  which  combines  with  the  chloride 
■>:'  zinc:  an<i  n*  u^e  it  doats  an  oiiv  laver,  which,  on  cooling,  solidifies  ibto 
a  hard,  transparent,  ritreoa^  ina»5.  in^olable  in  water  and  alcohol,  solnble 
in  bir^nlpbiile  •.•£  carbon,  anl  molting  onlv  at  a  tcniperatnre  of  100^. 

0.  U \fdr*>:hl -ric  A:: J  ^:v  Is  absorbed  by  anisalcohol  with  erolntioB 
f.f  beat,  the  fluid  becoming  turbid  and  sej  arating  into  two  lajen^  the  lover 
of  which  contains  aqueous  hydrochloric  acid,  and  the  upper  seems  to  be 
Iiyiirochlorate  ..f  aniicne  ip.  1"*!). 

7.  Pof  uiun  di  >?•.-!  ves  in  liquid  anisalcohol  with  evolution  of  hjdro- 
f^en — which  is  viulent  if  heat  is  applied — and  forms  a  yellow  liquid, 
which  solidifies  like  butter  on  cooling. 

Ctymhiitations.  Anisalcohol.  when  hot,  dissolves  several  salts,  as  ben- 
zoate,  anisate,  and  acetate  of  [K)tash,  which  crystallise  from  it  on  coolio^. 
It  dissolvea  salicin,  philljrin,  hippuric  acid,  and  other  organic  snb- 
btanccs. 


Anisylous  Acid. 

C"H-0*  =  C»«lI*0-,0'. 

CAiioins.  (1844.)  Compt.  ifiui.  lf>.  79,>;  X.  Ann.  Ckim,  Pk^.Uy 
4s;3;  23,  3.04;  J.  pr.  Chnn.  oG,  422;  abstr.  ^»».  PhatTH.  56,  507; 
Coi,tp(,  mid.  25,  458. 

Bkiitaomni.     Ann.  Pharm.  85,  2G8. 

Canmzaro  <fc  Hkrtagnim.     Ann.  Pharm.  08,  189. 

PiHiA.  Xuoiif  CImtnto.  3,12G;  -V.  Ann.  Chim.  Phy$.  48,  114;  Ann. 
PUrnn.  100,  104. 

Il-n  .  nrrt  of  anUy\  AnUyhrtudnti'.Jft  Anixaldehyd,  Ilydrurt  d'amuyie. 

I  onnaiinn.     \\\  the  oxidation  of  anibiilcohol  by  the  oxygen  of  the  sir 
or  t>y  iiitiic  ncid.     ^Cunnizaro  &   Bcrtagnini.) — 2.  When  oil  of  sniie 
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18  heated  with  dilate  nitric  acid,  oxalic  acid  and  carbonic  acid  being 
formed  at  the  same  time.  (Cahonrs.)  —  3.  In  the  distillation  of  anisate 
of  lime  with  formiate  of  lime,  carbonate  of  lime  remaining  behind. 
(Piria.) 

Ci«H7CaO«  +  C^HCaO^  -=  C^EH)*  +  2(CaO,C03). 

Preparation,  Stearoptene  of  oil  of  anise  is  heated  with  dilate  nitric 
acid,  and  the  indifierent  reddish  oil  which  is  first  formed^  and  resembles 
a  thick  hXij  oil  when  cold,  is  washed  repeatedly  with  water  and  distilled 
at  the  lowest  possible  temperature,  a  small  quantity  of  charcoal  then 
remaining  behind.  The  distillate  is  composed  of  crystallised  anisic  acid 
and  a  heary  reddish  oil  consisting  of  auisylous  acid.  From  this  mixture 
the  anisic  acid  is  extracted  by  dilute  aqueous  potash.  The  oil  repeatedly 
washed  with  water,  and  two  or  three  times  carefully  rectified,  yields  pure 
anisylous  acid,  which  may  be  obtained  colourless  by  repeated  distillation 
in  a  stream  of  carbonic  acid  gas.     (Cahours.) 

2.  Oil  of  anise  is  boiled  for  an  hour  with  3  vol.  of  dilute  nitric  acid 
of  14°  Bm.j  and  the  oily  product  is  washed  with  water,  then  with  a  dilute 
solution  of  potash,  and  distilled.  The  distillate,  shaken  with  a  warm 
solution  of  bisulphite  of  soda  of  30°  Bm.,  yields,  on  cooling,  crystab  of 
the  compound  of  anisylous  acid  with  bisulphite  of  soda,  which  are  washed 
with  alcohol  till  the  washings  no  longer  render  water  turbid,  then  dis- 
solved in  a  little  hot  water,  and  heated  with  aqueous  carbonate  of  potash, 
whereby  anisylous  acid  is  separated,  which  must  be  purified  from  adhering 
salt  by  distillation.     (Gannizaro  <&  Bertaguini.) 

jPropertUs.  Colourless  or  slightly  yellow  oil.  Boils  between  253° 
and  255°.  Sp.  gr.  1  09  at  20°.  Has  an  aromatic  odour  like  that  of  hay, 
and  a  burning  taste.     (Cahours.) 


16  C  

8  H     

96     . 

8     . 

...     70-59     ... 
...       5-88     ... 
...     23-53     ... 

Cahours. 
meem. 

70-44 

611 

4  O 

32     . 

23-45 

C"H>0* 

136     . 

...  10000     ... 

10000 

Bean  the  same  relation  to  anisic  add  as  salicylous  add  to  salicylic  add. 
(Cahours.) 

Decompositions,  1 .  The  acid  acquires  a  darker  colour  by  keening.  — 
2.  When  exposed  to  the  air,  it  absorbs  oxygen  and  is  convertea  slowly 
but  completely,  into  anisic  acid.  —  3.  It  is  transformed  into  anisic  acid 
by  boiling  with  dilute  nitric  acid.  Forms  a  crystallisable  product  with 
fuming  nitric  acid.  —  4.  With  bromine  it  becomes  heated,  evolving 
much  hydrobromic  acid,  and  yields  crystallised  bromanis^l.  —  5.  ChloHne 
acts  like  bromine,  forming  hydrochloric  acid  and  chloranisyl.  —  6.  Anisy- 
lous acid  is  violently  acted  upon  by  pentacMoride  of  phosphorusy  evolving 
much  hydrochloric  acid,  yielding  a  small  quantity  of  liquid  products,  viz., 
chloropfaosphoric  acid  and  a  neutral  oil  which  smells  strongly  of  oil  of 
turpentine,  and  leaving  a  black  pitchy  mass. 

7.  Anisylous  acid  left  for  some  time  in  contact  with  amvnonia  forms 
anishydramide.  —  8.  The  alcoholic  solution,  mixed  with  sulphide  of 
ammonium  yields  thianiBiol.    (Cahonrs.) 
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8.  Anisyloofi  aoid  does  not  dissolve  in  cold  aqueous  paUtak  ;  bj  i 
of  air,  anisate  of  potash  is  formed  ;  when  boiled  with  potash,  it  is  com- 
pletely dissolved.  When  anisjlous  acid  is  dropped  on  fused  hydrate  of 
potash,  hydrogen  is  evolved  and  anisate  of  potash  formed,  every  drop 
forming  a  sort  of  vegetation  ;  the  whole  is  ultimately  converted  into  a 
doughy  mass.  (Cabours.)  —  With  alcoholic  potash,  anisylous  acid  is 
resolved  into  anisalcohol  and  anisate  of  potash  (p.  119).  (Cannixaro  & 
Bertagnini.) 

CombiruUiatu.  Anisylous  acid  is  but  slightly  soluble  in  uater,  to 
which  it  imparts  its  odour.  It  dissolves  in  cold  oil  of  vitriol  with  dark 
red  colour,  and  is  reprecipitated  by  water.     (Gahours.) 

With  Bisulphite  of  Ammonia,  —  Anisylous  aoid  shaken  np  with 
aqueous  bisulphite  of  ammonia,  becomes  heaied  and  immediately  forms  a 
crystalline  product,  which  is  easily  soluble  in  water  and  insoluble  in 
aqueous  sulphites.     (Bertagnini.) 

With  Bisulphite  of  Potash,  — Anisylous  acid  shaken  np  with  a  aola- 
tion  of  bisulphite  of  potash,  forms  a  buttery^  and  afterwaj^s  orystalUoe 
moss,  which,  when  the  mother-liquor  has  run  off,  may  be  recrystallisad 
from  dilute  alcohol 

It  is  easily  resolved  into  anisylous  acid  and  sulphite  of  potash.  May 
be  exposed  to  the  air  for  a  long  time  without  perceptible  alteration.  Dif- 
^Ives  readily  in  water,  and  is  reprecipitated  by  cold  satumtedaolationsof 
sulphites.     (Bertagnini.) 

With  Bisulphite  of  Soda,  —  1.  Obtained  like  the  potash-compoond.  — 
2.  The  heavy  reddish  oil  formed  by  dilute  nitric  aoid  from  oil  of  aniie 
(p.  121)  is  digested  with  a  warm  dilute  solution  of  bisulphite  oC  aoda. 
Ihe  solution  becomes  filled  with  granular  crystals  on  cooling. 

Colourless  shining  scales.  Prepared  according  to  2,  it  forms  crystal- 
line nodules. 

Bertagnhii. 

NaO     31     ....     12-91     12-94 

16  C 96     ....     4000    39-28 

9  H 9     ....       3-75     3-84 

2  S  32     ....     13-33     ^.     l3-7« 

9  () 72     ....     3001     30-18 

C^fiil'^a*  +  NaO,2S02  +  Aq 240     ....  100-00     100*00 

When  heated  it  evolves  sulphurous  and  anisylous  aoid.  The  aqneowi 
solution  becomes  turbid  when  slightly  heated,  and  yields  anisylous  acid 
on  boiling.  If  the  water  contains  sulphite  of  soda,  the  solatioD  may  be 
heated  without  any  separation  of  anisylous  acid  taking  place. 

The  compound  is  decomposed  by  acids  and  alkaJis  into  solphiifiMlS 
acid  and  anisylous  acid;  by  nitric  acid,  into  sulphuric  aoid  and  anisylooi 
acid.  lodme  and  bromine  act  like  nitric  acid;  bromine  in  excess  lorm 
soft  white  needles,  which  melt  in  boiling  water  and  form  a  orystaUisable 
cc)in|K>uu(l  with  bisulphite  of  soda,  probably  bromauisylons  aoid.  Am- 
monia dissolves  the  compound  of  anisylous  acid  with  bisulphite  of  soda, 
separating  an  oily  substance  which  crystallises  after  a  while  and  has  tks 
properties  of  anishydramide. 
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I  It  dissolves  in  oold  water,  less  in  water  containing  a  little  sulphite 

I  of  soda.     It  is  nearly  insoluble  in  a  cold  saturated  solution  of  sulphite  of 

i  BodsL     Soluble  in  alcohol.     (Bertagnini.) 

t  Anisylons  acid  mizM  with  dlcohol  and  ether  in  all  proportions, 

r  (CSahours.) 


Anisic  Add. 
(?*HW  =  C»H»0«,0*. 

Cahours.    Bev.  Ktent.  No,  9,  Sept.  1840,  342;  J.  pr.  Chem,  23,  58; 

N.  Ann.  Chim.  Phyz.  2,  287;  J.  pr.  Ckem.  24,  348;  Ann.  Pharm. 

41,  66;  CimpU  rend.  15,  804;  N.  Ann.  Chitn.  Phys.  10,  327;  Campt. 

rend.  19,  795;  N.  Ann.  Chim.  Phys.  14,  489;  J.  pr.  Chem.  SB,  421; 

N.   Ann.  Chim.  Phye.  23,  351;   25,   1;  Ann.  Pharm.  69,   236; 

N.  Ann.  Chim.  Phyi.  27,  439;  Ann.  Pharm.  74,  298. 
Weltzien.     J.  pr.  Chem.  22,  197. 
Ladbsnt.    Bfv.  tcient.  10,  5;  J.  pr.  Chem.  27,  232;  Rev.  •aient.  10,  362; 

II,  258;  14,  565;  Compt.  rend.  15,  744,  953. 
PsRSOZ.     Compi.  rend.  13,  433;  J.  pr.  Chem.  25,  55;  Ann.  Pharm. 

44,311. 
Gerhardt.     Compi.  rend.  15,  498;  N.  Ann.  CAm.  Phy$.  7,  292. 
BsRZBLius.     Jahresber.  23,  420. 
Hkmpsl.     Ann.  Pharm.  59,  104. 
Bertagniki.    Ann.  Pharm.  97,  252. 
Cammizaro  &  Bbrtaoniki.     Ann.  Pharm.  98,  189. 
L.  Zbrtas.    Ann.  Pharm.  103,  339;  Pharm.  Centr.  1858. 

Amiebuamrt,  Anieylidmrt,  Aeide  Mwifitf,  drmeonifme,  Srmeiimei  omheOifMe, 
badimttqme. 

Cahours,  in  1839,  obtuaed  anisio  acid  from  oil  of  anise,  and  asd^ed 
to  it  the  formula  C^*H^O*.  Laurent,  in  1841,  prepared  from  the  oil  of 
Artemieia  dracunctdus,  an  acid  which  he  called  Acide  draconi^uej  and 
whose  formula  he  gave  as  C^'ITK)*.  Gerhardt  showed  that  the  two  were 
identical,  and  contain  C^H*0*.  Persox,  in  1841,  obtained  the  same  acid 
from  oil  of  star-anise  and  oil  of  fennel,  and  called  it  Acide  ornhdHqve  and 
hadiani^iu,  although  Cahours  had  already  lAown  that  the  solid  part  of 
these  oils  has  the  same  composition  as  that  of  oil  of  anise.  Uem^l 
established  the  identy  between  Persoz  s  Acide  badianique  and  anisic  acid. 

Formation,  1.  From  antsalcohol  by  oxidation  (p.  120).  (Canniiaro 
k  Bertagaini.)  —  2.  From  anisylons  acid  by  oxidation  in  the  air  or  by 
meaas  ot  nitric  acid,  by  fusing  with  hydrate  of  potash,  or  by  boiling  with 
a  solution  of  potash  with  access  oi  air  (p.  121).  (Cahours.)  —  3.  From 
anise-camphor  (itMroptMie  of  oil  of  ■abe,  the  lolid  part  of  the  ToUtile  oik  of 
PimpimeiU  ameum,  Aneikmm  Jkmeulum  and  IlUeimm  mutatum)  by  oxidation  with 
nitric  acid  {Cahours,  Wdlaien);  or  with  aqueous  chromic  acid.  (Persox, 
Hempel.)  —  4.  From  the  Yoiatile  oil  of  Ariemida  dracuneuUu  by 
oxidation  with  nitric  acid.  (Laurent.)  —  5.  From  Carajuru  or  Chioa 
(a  rod  eoloBODg  maU«r  aztraolod  from  (he  leaves  of  Ike  fiignoiiVa  dkvsa> 


L.V3I:  I :  :rT*zT-yixixrs  o^h^o*. 


'^'^  katcd  Axtzie  mad,  orwitb 
Ci*ii.  71,  1980 


7-  •:  :r.  1.  1  A i:::se-eurzLv  »  tmsed  with  nitric  aod  cf  28^ « 
U  -  i  _  :  -^L  iJzi-  Z'z:^  £r*--i  £r:iir  %  j^Zi^w  resn,  is  pound  off  froa 
Li»f  .-r-r^u-^-  V  i.i:a  ir*  vT^ei  -vTii  vi'A  wiser  aad  di»Ired  in  tmauMa; 
:_.*  iZLzi  ^-tj..-  r  :  _r_£*L  '- j  T?c«^a£  crj^allaaticn-  and  peophttid 
J  ::i  r_  i.-z-^:f  .£  .:  jI  i^^  rrerij^:*:*,  wai^h.  i^  but  sli^tlj solable 
;z  V.::-  ^  -Lrz-z-,  ~/Li  ■¥!.::?  xii  iiorcii.iae'i  bj  hvdrvwolphiiricidd; 
:1:  i:.-  L :.::::.:  T  fT:-iri,:r:fi  rj  :,:Iixr  ^iier:  "an J  the  crjstmLs  whick 
1.-:    .   --ii::     :i    -- •  ^^T    JlT*    ^orii*!   fcj  i=UJiiarioix.       Cahonn.}- 

2     -   '     "  ,''  '■  -=  -z:r:.iT'>?i  -Jiz:   x  eira.:ioa5  retort  together  with 

■s~i::r.  -f±:  .?  i.T_t--  j^i  iir-rr  i-ZLtf-s  7i»i  '^-iizriij  of  commoa  nitric aeii 
rn-iilj  1  £ :eL  r*-*  :L  rr^-icies  swiLIj  liickdr,  s veils  op Teiy  mwb, 
i- :  -:  Ij^T  i^_  -ii  .■':=irl-i:f:j  :o  a  !:r:w:i,  «ciaevhat  crystalline,  rwis- 
.1^  z: j.^.  .^  *  =ai.^  Li  rri-'i  fr.c  i:pr>  *e£.i  bj  vmter/nnd  boiled  wi:i» 
iz  Ti.-fss  ::  Lil'i  i::i— -liiin.  viica  iIa:«5C  ectirelj  diaeolres  it,  letfin: 
Ir-^  i  j-ijr::  rr-r::  re*  iif.  ▼i.^-i  hat  m^  be  treattd  with  nitric  wi. 
i ^ T  . r: -»■-  ^ ^- r r :  izuri-: sii vnl  =•: Lit;.-  hv Ms  anisEc  acid  and  nitnuiijic 
i::i  -  =.:- i.z.  :  ,r.-:r  »^.-Ji  i  :-▼-  resin.  To  remore  this,  the 
*4. '.z.:\  z.  :<  ^TTir*  n:ri<I  : :  -.i-e  o:a*iac«z«  of  sjnxiK  wherebj  the  ammonii 
i-  ^z:^z  :z ;  rr  v^i  >:^:z  is  .iLssciTxhi  -j  expelled  \i/tlie  tmpormxkm  u  mryd 
z^-i  :V.  :ic  x-lj:  i.^  .•:*£  i-rintf  :c  ziits:  mnixm  izd  nm  lin  bcUad  with  tbe  iwi; 
-_-  -:>:::-  -  :•:  "i:.;!!  :e  7--l*aoiTic  3  ii:=.:csi  isd  once  aove  rrsponled^;  the 
j .  r:?  ii  i:^^  >T-:  .-  ^A:er  :  liie  L.^iid  i*  dltered,  and  again  er^wnted; 
121 :_.  r.:r:  .i:  :?  r:  i  ??* ".  "ei  :z  wuwr  :o  £et  rid  of  the  remauis  of  iht 
Ir. ■■*--  rvsir.  -v *-•.;!  :*  a:  !j*:  :o2iIlj  remor-ed  bj  means  of  *«ii«*l  r^ii^ 
c:^l.     Oz  i  x-'iT^iLzz  :'-•?  5*;'.«Ui.='  anLsi:e  of 'ammonia  crTStailiies  la 

rL.  _;.■:•."  i  Li:-:-?  .  ;=--l--4  ;:'  j_:  *u.-  ic-.i  ir*  jcc;i:z<d  izscead.  a  Uctle  aamoiiii  nu: 
:•  ii:::c  .'  iriiici  Ar-:  revT^-JCikllLsed  tr^rm  alcohoL  di^^olred  in  hot  alcohul 
i- L  waicr.  izi  wh:.-:  i::  ifo::nr«:<$el  with  nitrio  aoiJ.  On  coolinj, 
s-  isiv-  ic.i  cryst^Iij*::?  iz  2t>r-i".::?.  «^h:oc:  are  cbtaice«l  of  a  brilliant  white 
if  r:vTv?:all:s»::.z  :':.-"  i!..\i  !.  I.*:..*.j.::  z.  ini  nisrrj^tallisatioD  of  the 
d:  * : : ".  1 A  :e.  L  .i  -  r\:  - :.  —  -^ .  r :  r:  v  -  r  *:  xty  cri  x  nies  uf  c  *7  of  an  ite.  Mar- 
.!.'is>.  rr  /-'.\-\  ..:?::! !->i  w::h  ;&  ci'.xture  of  500  gr.  of  bichromate  of 
]po:aiL.  '.1.0  ^  :.'.  ^'i  viirr:!.  izi  4*00  ^.  water,  vield  acetic  acid  inJ 
au  ia>I-'''.:  ir.  i^;:.  wiiioh  :^  a  u::x:jire  of  two  acids:  ombellk  uJ 
6..i/i'  :/i!..-  .!■■  '.  !  r-:r*':i  ^  W::h  ?0  jr.  fescel-oiU  aa  exceedinflj  violest 
action  of  ?h..rt  d-ri::o::  take:?  plaoo.  The  l:<^f;:d.  when  cold,  is  filteivd, 
and  the  rv^iiue  i^  wi2:'r<?d  and  boiled  ia  a  retort  with  carbonate  of  potash; 
analterei  oil  ther*  cli^cts  in  the  Kceiver.  toother  with  acetic  aciJ 
simellin-  of  oamj  bor.  Tee  filtoKvl  residue  precipitated  with  nitric  ariJ, 
woifhod.  di?*olve«l  in  boiling  alcohol,  ^hich  leaves  bat  little  camphor  csi 
the  filter  r^ii 'an: ;•":■■■  *<<=i* -"*-»?  ^-»i«i^t*>i-  Ci.=.'.  decolorised  with  chir- 
o-al  and  filttTOil  while  hot.  yiti-ls.  on  cooling,  coloarless  needles  of  ani*i^ 
acid,  from  which  ether  doe*  n.t  extract  anv  badianic  acid,  f Hempel.) 
6  pts.  uf  bichromate  of  poia*h  are  di5^">lved  in  a  capacious  reseel  in  9  pU 
water,  7  pt*.  sulphuric  acid  are  added,  and,  whilst  the  liquid  is  stirretl. 
I  pt.  i>f  oil  cf  ani^e.  A  violent  action,  attended  with  frothing,  then  com- 
nieace^  after  a  while.  After  half  an  hour,  cold  water  is  added  to  sepa- 
rate the  anisic  acid,  which  is  purifie^i  by  recr vstalli;iation  from  hotalevhoL 
The  pro*luct  amouut^  to  30  p.  c.     v^orvas.' 

fivpcrties.     Anidic  acid  crjdtalllsoj  from  hot  water  in  long,  brilliant. 
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eolonrless  (rhombic,  Persos),  needles.  ^  (Cahoon.)  From  alcohol  it  crys- 
tallises in  shining  rhombic  prisms  one  or  two  inches  long,  with  angles  of 
114^  and  66"^.  The  sharp  cages  are  mostly  truncated;  the  base  is  replaced 
by  two  principal  fiM^es  and  three  smaller  ones.  (Laurent.)  Melts  at  175^ 
(Laurent),  at  175^  — 180*^  (Persoz);  and  on  cooling  congeals  into  a  mass 
of  needle&  (Laurent)  While  the  melted  acid  is  solidifying,  numerous 
small  babbles  are  evolved  from  the  still  liquid  part,  which  for  the  most 
part  burst  on  the  surface.  (Persoz.)  The  acid  may  be  volatilised  and 
dietilled  at  a  higher  temperature  without  decomposition.  (Cahours, 
Laurent)  Boils  at  275°  —  280%  but  sublimes  even  at  a  lower  tempera- 
ture. (Persoz)  Inodorous;  has  a  scarcely  perceptible  taste.  The  solu- 
tions redden  litmus.     Permanent  in  the  air.     (Laurent) 

Cahours. 
a.  b. 

16  C     96    .^.    6315     63-46     ....     63-18 

8H 8     ....      5-26     4-71     ....      519 

6  0  48  ....  31-59  31-83  ....  31-63 


C^UW  .. 

152 

....  100-00    100-00    ....  10000 

Laurent                Hempel.      Bertagnini. 

a.                 b. 
62-92     ....               ....     62-83     ....     63-16 

5-22     ....    5-30    ....       5-36    ....       5-42 
31-86     ....                ....    31-81     ....     31-42 

16  0     

8H    

«o     

.     96    

8    

.     48     

VHH)^    152  100-00  ....      ....  100-00  ....  10000 

Isomeric  with  methylsalicylic  acid  and  formobensoilic  acid. 

Cahovrs  examined  the  acid  from  stearoptene  of  oil  of  anise  (a),  and  from  anisylons 
idd  (b)i  Laurent,  the  add  firom  oil  of  tarragon  (a),  and  later  that  from  oil  of  anise  {b), 
Hempel'a  add  was  obtained  from  oil  of  fennel  with  chromic  add ;  Bertagnini's  from 
Brine  after  anisic  acid  had  been  swallowed. 

Jkeompotitums.  1.  Bums  easily,  and  with  a  somewhat  fuliginous 
flame,  when  heated  on  platinum-foiL  —  2.  Bromine  converts  it  into  bro- 
maniac  acid.  —  3.  When  chlorine  is  passed  through  melted  anisic  acid, 
hydrocblorio  acid  and  chloranisic  acid  are  formed.  (Laurent.)  —  4.  Fen- 
UMorde  of  phoiphortis  acts  violently  on  anisic  acid,  forming  hydrochloric 
leid,  chlorophospboric  acid,  and  chloranisyl.  (Cahours.)  —  5.  Digested 
^i\i  fuming  sulphuric  acid,  or  heated  with  oil  of  vitriol  to  110°,  it  yields 
Bolphanisic  acid.  (Zervas.)  Anisic  acid,  heated  with  fuming  sulphuric 
idd  to  140°  —  200  ,  forms  bisnlphanisolic  acid,  with  evolution  of  carbonic 
acid  : 

C»«H«0«  +  4S0*,H0  =  C"H8S<0"  +  4HO  +  2C02. 

if  it  were  heated  to  a  higher  degree,  sulphurous  acid  and  other  products 
would  be  formed.  (Zervas.)  —  6.  It  dissolves  in  concentrated  nitric  dcid, 
forming  a  compound  analogous  to  nitrobenzoic  acid.  (Weltzien.)  With 
nitric  acid  it  forms  nitranisic  and  binitranisic  acid.  (Laurent)  Anisic 
acid  dissolves  in  fuming  nitric  acid  at  a  gentle  heat,  yielding  nitranisic 
acid,  precipitated  by  water;  on  boiling  the  solution,  carbonic  acid  is 
disengaged,  and,  according  to  the  time  for  which  the  action  continues  or 
the  proportions  of  the  substances  employed,  binitranisol  or  ternitranisol 
ia  formed,  frequently  also  chrjranisic  acid,  and  lastly  picric  ac\d.   ^C«\xo\k\^.'^ 


— v:s_  -L-       <r  ^lUi'i^Mi!?.  4;Tiy 


[7-  «i  •  r«t!*  Vflt 


-;:r=^  - ^r^   -  -^    szjl  ■^'*     iit*    ^urs  a:  ^1*    swe  'ait  irccind 

-.      =_llz=^^    X*     *a^     rrajS-     K     1^4=     ».         The  IrtM 

-  —v*    "->*  r-Hsniiiiiur  ^vomiiia  sIl   '  The  c^7^■uL* 

-  -ir;  T^-jr-       ins  L^        rfcij:irr5 

:  *    ...    :  -ic :5  ? 


:•'»    ...  :j»-i«j 


L  ri-?;--  jr  :=  5:x-<iW  plate?:  tbi' 
>-i  ?i:f   :;  j-r-.asi   'iissolves   iu  isi^- 


HO 


-ir:-=  £:«  not  at  first  pppcipitar* 

~  -i:f?  rh  :■=:>•! c  scaler  are  foncti 

::  :'::3-::.\-i  with  water,  tlo  h: 

ii :  :ivz  rh.nibic  scales.  ^Lauron!  > 

Liurcnt. 
:.-V7  ..     3J-63 


C    iiBdO  -  Avi  .  ..  2J?-6  ....   IV' 00 


.r.  .ti?.*  ^^f'S''\^'f'.'i1.  — Clilori'le  of  siroDtiam  does  not  at  first  precip:- 
>  :ini:«.-«to  ot  ammonJA.  but  after  j*ome  time  six-sided  or  reetaDgalai 
ti^  art*  I'oniuNl.     ^Laurent.) 

Ati9*'f^  ■*'*  ^' '•"''.  —  Anisato  of  ammonia  immediately  prvcipiutn 
Jo  »»f  oaliinin.  When  tho  mixture  is  eutiicieutly  diluted,  it  &tn 
tiio  iicH-dlo*  aiul  ;:ftorwariU  rectangular  plates.     (Lmarent) 


ANISIC  ACID.  127 

Anisate  of  Ammonia  prodaces  do  precipitate  with  solution  of  sulphate 
of  magnesia;  with  dilute  solution  of  alum,  shining  needles  are  slowly 
formed. 

With  protosulphate  of  manganese,  small  crystals  are  gradually  formed. 
Sulphate  of  zinc  is  precipitated  white.     (Laurent.) 

Anisate  of  Lead  crystallises  from  the  boiling  aoueons  solntion  on 
cooling  in  pearly  scales,  which  are  but  slightly  soluble  in  cold  water. 
(Cahours.)  Anisate  of  ammonia,  mixed  warm  with  acetate  of  lead^  pro- 
duces microscopic  needles.     (Laurent.) 

Cahoun. 
in  vacuo  at  120^. 

16  C 96      ....    37-68    mm....    3643 

7  H 7     ....      2-75    2-77 

5  0 40      ....     15-69 

PbO    111-8  ....    43-88 

C"H7PbO«  254-8  ....  lOO'OO 

Cahours  at  first  adopted  the  formula  C^^H^PbO^. 

Anisic  acid  precipitates  the  sesgui-aalts  of  iron,  bnt  not  the  proto- 
salts.  (Cahours.)  Anisate  of  ammonia  gives,  with  sesquichloride  of  iron, 
a  yellow  precipitate,  composed  of  microscopic  needles.     (Laurent.) 

The  ammonia-salt  does  not  yield  precipitates  with  the  chlorides  of 
(>obalt  and  nickel;  with  acetate  of  copper,  it  forms  a  bluish-white  pre- 
cipitate; with  mercurous  nitrate,  a  white  precipitate.  Mixed  warm 
with  a  solution  of  mercuric  chloride,  it  deposits  microscopic  needles. 
(Laurent.) 

Anisate  of  f^ilver.  —  Anisic  aoid  forms,  with  oxide  of  silver,  a  colour- 
less salt,  but  slifi;htly  soluble  in  cold  water,  crystallising  from  boiling 
water  in  fine  needles.  (Cahours.^  —  Anisate  of  ammonia  gives,  with  a 
boiling  solution  of  silver,  a  white  precipitate,  crystallising  in  needles 
(Laurent.)  —  The  precipitate  is  composed  of  shining  scales,  greasy  to  the 
touch.     (Hempel.) 

Cahours.       Laurent.        Hempel. 
Dried  in  vacuum  at  120°. 

16  C   96    ....    87-06    3704    ....  ....     3674 

7  H  7    ....      2-70    2-37     ....  ....       2-81 

AgO  116     ....    44-79     44-71     ....    44-71     ....     44-67 

5  O   40     ....     1545     15-88     .... ....     15-78 

C^lTAgO^ 259     ....  100-00     100-00    ....  ....  100-00 

Anisic  aoid  is  readily  soluble  in  alcohol  and  ether,  especially  with 
the  aid  of  heat  (Cahours,  Laurent);  the  saturated  alcoholic  solution  soli- 
difies on  cooling.     (Persos.) 

According  to  Persos,  omheUic  acid  is  but  slightly  soluble  in  cold  ether ;  badianic 
acid  easily ;  Hempel  found  no  difference  between  the  dissolved  and  the  undissoWed 
portion. 


128  ANISENE  :  OXTOKN-MUCLBUS  CP*HH)*« 


Sulphanisic  Acid. 

CieH»s»0"  =  C"HW,2S0» 

Louis  Zervab.     Ann,  Fhaim,  103,  3(39. 
LiMPUiCHT.     Briefliche  Mittheilung, 

Sulfanisinsiiuref  An issch trefeU&ure* 

Preparation,  Anisic  acid  is  heated  with  oil  of  ▼itriol  to  HO"*,  or 
mixed  with  so  mach  fuming  sulphuric  acid  that  the  mass  remi&ins  sjrupj. 
and  heated  for  two  hours  in  the  water-bath,  or  till  the  aoiation  obtainM 
remains  clear  on  being  mixed  with  water;  the  liqoid  is  then  dilated  with 
water,  and  carbonate  of  lead  is  added  in  excess;  the  solation  is  filtfml 
while  boiling,  and  the  insoluble  residue  is  repeatedly  boiled  with  water,  u 
long  as  needles  of  anisate  of  lead  continae  to  form  on  the  oooling  of  tk 
filtrate.  These,  when  decomposed  by  snlphnretted  hydrogen,  yield  isl- 
plianisic  acid.  (Zervas.)  —  Limpricht  treats  anisic  acid  with  anfaydiw 
sulphuric  acid,  and  obtains  the  pure  acid  by  deoomposing  the  lead-filt 
with  sulphuretted  hydrogen. 

Fropei^iet.  When  obtained  by  slow  evaporation  of  the  aqoeoii 
solution,  it  forms  needles,  permanent  in  air,  which  lose  6'9  |>.  e.  water  it 
100''  (2H0  =  7*2  p.  c.)  and  are  then  not  farther  altered  at  170". 
(Zervas.) 

Zerras* 

2  S     32    ....     1379    . .     14-12 

C'«H80"    200     ....     86-21 

Ci«ii«S20«    232     ....  10000 

The  aqueous  solution  of  sulphanisic  acid  may  be  boiled  without  nnde^ 
going  decomposition. 

The  sulpbanisatcs  of  ammonia,  potash,  and  soda  crystallise  readilj, 
the  first  in  beautiful,  long,  slender  needles. 

^^idphanisate  of  BaryUt  is  obtained  by  saturating  the  acid  with  car- 
bonate of  baryta.  It  forms  beautiful  crystals,  which  give  off  4*7  I>.  c- 
water  at  170°.  (Zervaa.)  After  drying  over  oil  of  vitriol,  it  gives  off 
16il  p.  c.  (8  At.)  water  at  180°.  (Limpricht.)  Readily  soluble  in 
water,  less  soluble  aft«r  repeated  rccrystallisation.     (Zervas.) 

Easily  soluble  in  water;  precipitated  in  needles  from  the  aqocoiui 
solution,  by  alcohol.     (Limpricht.) 

Zervai. 
at  100°. 

16  C     9G      ....     24-92 

6  H     f>      ....       1-56 

2  lia  137-2  ....     35-62     35-71 

2  S      32      ....       8-31 

12  O     90      ....     24-92 

2Aq   18      ....       4-67     4-7 

C»''ir'B:i-d-0'-,2A(| ....  385-2  ....   lOOOO 


ANISATE  OP  METHYL.  129 


Ci«H«S20«  

2  Ba     

At  180^ 

230      ... 

137-2  .. 

.     62*64 
.     37-36     .. 

Limpricht. 
37-1 

CWH«Ba«S»0"     367*2  ....  100*00 

SulphaniscUe  of  Magnesia.  —  Needles^  readily  soluble. 

Stdphanisate  of  Lead,  —  a.  Acid. — Nodular  crystals  easily  soluble 
in  cold  and  in  hot  water.  After  drying  over  oil  of  yitriol  it  loses  8*0  p.  c. 
water  (2  At.)  at  ISO".     (Limpricht.) 


CMH»S20« 

Pb    

At  180». 

.....*. 233     .... 

104     .... 

69-96 
30*04 

Limpricht. 
29*3 

C»«IPPbS20» 

337     .... 

10000 

b.  Neviral.  —  (Prepflra/ioji  p.  128). —  Beautiful  needles,  which  after 
drying  at  100^,  give  off  3*81  p.  c.  water  (calculation  3*95  p.  o.)  at  175^ 
(Zervas.)  After  drying  over  oil  of  vitriol,  it  gives  off  14*8  p.  c.  water 
(8  At.)  at  180^     (Limpricht.) 

Scarcely  soluble  in  cold  water,  readily  in  boiling  water,  bnt  its  solu- 
bility is  diminished  by  repeated  crystallisation.     (Zervas.) 


16  C      .. 
8  H     .. 

Dried  at  IC 

10^ 

.    96    ., 
8    .. 
.  208     . 
.     32     .. 
.  112     . 

...     21*05     .... 
...       1*75     .... 
...    45*60    ..., 
..       7*00    .... 
...     24-60     .... 

Zenras. 

20-99 

1-79 

2Pb     .. 
2  S       .. 



45-45 

7*05 

14  O      .. 

24-72 

C»«H«Pb«S»0«,2Aq  

.  456     ., 

...  100-00     ... 

100-00 

Stdphanisate  of  Silver.  —  Obtained  by  treating  the  acid  with  carbo- 
nate of  silver.  Sparingly  soluble  in  water,  especially  after  recrystallis- 
ing.  (Zervas.)  Nodular  crystals,  sparingly  soluble  in  water.  (Lim- 
pricht.) 


Anisate  of  Methyl, 

Cahouiis.  it.  Ann.  Chim.  Phys.  14,  493;  J.  pr.  dim.  ^Q,  429;  further 
N.  Ann.  Chim.  Phys.  23,  251  ;  J.  pr.  Chem.  45,  147;  Pliarm. 
Centr.  1845,  900. 

Aniisaures  Methyloxyd,  Aniiate  de  MethyUne,  Anirformester. 

JFh)*mati<m.  1.  From  anisic  acid  and  wood-spirit  —  2.  Chloride  of 
anisyl  mixed  with  wood-spirit  becomes  heated  and  forms  anisate  of 
methyl,  precipitable  from  the  mixture  by  water. 

Preparation.    2  parts  of   anhydrous  wood-spirit  wq  mx^A.  mNSx 
VOL.  XIII.  'B. 


ISO  OXYGEN-NUCLBUS  C»H«0». 

1  part  of  crystallised  anisic  acid  and  1  part  oil  of  vitriol^  and  the  deep 
carmine-red  mixture  is  distilled.  Wood-spirit  passes  over  first,  then 
anisate  of  methyl,  as  a  heavy,  qnickly  congealing  oil,  which  is  washed 
with  a  warm  solution  of  soda,  then  with  water,  and  orystalliaed  two  or 
three  times  from  alcohol  or  ether. 

PropeHles,  White,  shining,  hroad  scales.  Melts  between  46®  and 
47^  and  solidifies  into  a  white  crystalline  mass  on  ooolinff.  Boils  at  a  very 
high  temperature  and  passes  over  nndeoomposed.    Smells  fiuntly  of  anise. 

Tastes  hot  and  burning. 


18  C  

10  H 

108 

10 

MM  65-66  ... 
....   602  ... 
....  28-92  .... 

CahouTB. 

64-86 

606 

6  0 

....  48 

29-08 

C«HWO«  ... 

166 

....  100-00  ... 

10000 

Isomeric  with  ethylsalieylic  acid. 

DeoomvotUvm,  1.  Chlorine  and  hromine  act  violently  on  aaisate  of 
methyl,  eliminating  large  quantities  of  hydrochloric  or  hydrobromio  acid, 
and  yielding  crystallisable  products  in  which  hydrogen  is  replaoed  by 
chlorine  or  bromine.  —  2.  Fuming  nitric  acid  forms  nitranisate  of  methyl, 
with  violent  action.  —  d.  Ammonia  seems  to  act  with  anisate  of 
methyl  in  the  same  manner  as  with  salicylate  of  ethvl  (xii»,259}. — 
4.  Concentrated  solution  of  poiash  boiled  with  anisate  of  methyl  yields 
wood-spirit  and  anisate  of  potash. 

Anisate  of  methyl  is  insoluble  in  water,  abundantly  soluble  in  alcohol 
and  ether,  especially  ou  the  application  of  heat. 


Anisate  of  Ethyl, 

Cahours.  N,  Ann,  Chim.  Phys,  2,  292;  J,  pr,  Chfm.  24,  351;  Compi, 
rend.  19,  775;  N.  Ann.  Chim.  Phys.  14,  492;  J.pr.  Chan.  36,  427; 
further:  N.Ann,  Chim.  Phys.  23,  351;  J.yr.  CIicm.45, 147;  Pharm. 
Centr.  1845,  900. 

Anisie  Ether,  Aniwineiier* 

Formation.  1.  From  anisic  acid  and  alcohol.  —  2.  Chloride  of  anis^l 
mixed  with  strong  alcohol  becomes  heated,  and  forms  anisic  ether  precipit- 
able  by  water. 

Prfparation.  Absolute  alcohol  is  nearly  saturated  with  anisic  acid 
at  50°  —  60^;  hydrochloric  acid  gas  is  passed  through  the  liouid  as  long 
as  it  continues  to  be  absorbed;  and  the  himing  liquid  is  distilled.  Froa 
the  liquid  laturated  with  hydrochloric  acid,  water  precipiutet  unaltered  aDitie  acid. 
Chloride  of  ethyl  passes  over  first,  then  alcohol,  and  lastly  anisic  ether, 
which,  by  washinff  with  carbonate  of  sotla  and  then  with  water,  is  freed 
from  adhering  hydrochloric  acid,  anisic  acid  and  alcohol,  and  rectified 
over  chloride  of  calcium.  Cahouri  at  fir«t  reoommended  a  ftoal  rectification  ofsr 
eioeti  of  oiids  of  lead. 


TIIIANISIOL.  131 

PropeHm,  Colourless  liquid,  denser  than  water.  Boils  at  250°  to 
255°.     Odour  similar  to  that  of  anise-camphor;  taste  warm  and  spicy. 

Cahoors. 
formerly,         later. 

20  C     120    ....     66-70    6676    ....    6656 

12  H    12    ....       6-67     6-28    ....      676 

6  0    48     ....    26-68    2696    ....    26*68 

C»H»«0«    180    ....  10000    10000    ....  10000 

Decompositions.  1.  Anisic  ether  becomes  slowly  acid  when  exposed 
to  the  air.  —  2.  It  is  strongly  heated  by  dropping  bromine  into  it, 
evolving  a  large  quantity  of  hydrobromio  acid  and  solidifying  in  crystals 
of  bromanisic  ether.  —  3.  In  dry  chlorine  gas  it  is  converted  into  needles  of 
chloroanisic  ether.  —  4.  Anisic  ether  dissolves  in  fuming  nitric  acid  with 
evolntion  of  heat,  forming  nitranisic  ether,  precipitable  by  water.  — 
5.  Ammonia  does  not  dissolve  the  ether,  but  after  long  continued  action 
forms  crystalline  anisamide.  —  6.  Boiled  with  a  solution  of  potash^  it  is 
readily  decomposed  into  alcohol  and  anisate  of  potash. 

Anisic  ether  is  insoluble  in  water,  readily  soluble  in  alcohol  and  ether. 


Hydrochlorate  of  Anisene  C"H«0«,HCll 

Caknizabo  u.  Bertaonini. 

The  upper  layer  of  liquid  obtained  by  passing  hydrochloric  acid  gas 
through  anisalcohol  (p.  120),  yields,  when  washed  with  dilute  solu- 
tion of  carbonate  of  potash  and  afterwards  with  water,  a  colourless  oil, 
which  has  a  fruity  odour  and  burning  taste,  forms  sal-ammoniac  and 
anisalcohol  when  treated  with  alcoholic  ammonia,  and  appears  to  be 
decomposed  by  aaueous  solutions  of  the  alkaline  carbonates.  It  acts 
yiolently  on  anisalcohol,  forming  hydrochloric  acid,  anisic  acid  and  a 
resin  insoluble  in  alcohol  and  ether,  soluble  in  chloroform. 


ThianisioL 
C"H8S«0»  =  C*«H*'0«,SM 

Cahours.     Compt  rend.  25,  458. 

Hydrure  de  wffanUyle.    (Gerhardt,  Traiti  8»  360.) 

Formation,  1.  By  the  action  of  sulphide  of  ammonium  on  alcoholic 
anisylous  acid  (p.  121).  —  2.  By  the  action  of  hydrosulphuric  acid  on 
anishydramide. 

When  hydrosulphuric  acid  is  passed  through  alcoholic  anishydramide 
to  saturation,  the  liquid  becomes  turbid  and  deposits  pmveruleut 
thianifiioly  whioh  is  obtained  white  by  washing  with  a\co\io\. 


imaaiixss-siicL2xs 


^jrikzr^  -:  rruL  J-^^'Z.  -tnua.  Ijhyisims  kawEae  is  al*ied  drop  bj 
tr^>n  :^  iziltt-uss  u=x  is  ssbss  jc  anouae  ^«r  be  aToMed  if  it 
■»^ri_L  7".!^-^  1  •jm^tmn  =caisr  in  snocae*  TTie  aixtim  becoaei 
sr^nc*;*  :  -■^•j-L.  r*^^  'ii  j^T^inoninfir  ami  uospJaadhr.  aad  tlMB  ioliJififf^ 
r!:^  Tr*;-!.!^  <  ir  niis  -raaiei  ▼-j:a  csaisr.  w&aea  takes  vp  an  oil,  acJ 
^its  i:*-^-  •lid  ^  zrnssKrL  i^ssw-tesL  auimTg ?aaer  aal  #j  i.M«Jl^ifMi  ^a  etber. 


Ca&Mis. 

-i      . 

..      ..-          W      —     *4« 

44-47 

.      — 

:          »-ai 

3-49 

Ic 

'        .            ^}     ^     3:-:fl 

3743 

<  : 

.-.  K       ^.       1*-5S 

14-«1 

-7  X  nnars  n 


rrrcl-f     f  1:1  s J.    LjilI*  il^:*:  v::b>3t  decomposition.     A  stn^a: 
r«:  1 1^  ?:-i:--.i  ;f  p:  ^142.  rc-T^iTia  ::  i^*o  brooiide  of  potassium  and  ani^aie 


Brvnianisic  Acid. 

C^'nBzO'  =  C-*xrBrO«,0*. 

LArKDTT.     /T-r.  *;  '  :.  U\  I'J:  .^  p"-  ^^'^-  ^1  243- 
CxHorR*.     3'.  Jr.-,  C\:n.  F\^*.  14,  4P5;  J^.  j>r.  Ckem,  30,  430;  aWtr. 
J«;r;.  r\:  n.  5^.311. 

.r':i*    »*r- -»:%;'*. *:«/^!V*/.    IrcmsSiaecmiquef    hrodrmemnqme,    ^mcwrfrwfiiipfi 

/'oj-?ii.7/i>M  flwi  Fr^f-iraiion.     When  bromine  is  allowed  to  act  on 

!ini>io  acid,  acid  funics  are  crolred  and  the  liquid  becomes  hot.    Tb^ 

ro>!duo  i:«  freed  from  excess  of  bromine  by  wasliing  with  a  little  coW 

aKvhoK  and  dissolved  in  boiling  alcohol;  nearly  all  the  bromanisic  aciJ 

'  »n  8t»i»arates  on  cooling.     (Laurent.)     Cahours  removes  the  excess  of 

00   by  water,  and   to  remove  a  yellowish  substancey  presses  be- 

filtering  paper  the  bromoaui^ic  acid  which  has  been  ci^i^taUiMd 

ooholi  and  obtains  the  acid  perfectly  white  by  reerystallisatioiL 


BROMANISATE  OP  METHYL.  138 

Propa'ties,  White,  shiuing  needles,  which  melt  at  204®  —  205% 
Tolatilise  without  decompositioD,  and  sublime  in  fine  rectangnlar  or 
rhombic,  somewhat  iridescent  plates.     (Laurent.) 


16  C  

96 

....  41-55  ... 
....   304  ... 
....  34-63  ... 
....  20-78  ... 

Laurent. 

41-55  .. 

2-96  ., 

34-46  .. 

21-03  .. 

Cahonrs. 
..  41-71 

7  H  

7 

3-15 

Br  

6  0  

80 

48 

..  34-79 
..  20-35 

C»«H"BrO«  

231 

....  100  00  ... 

100-00  .. 

..  10000 

Isomeric  with  methyl-bromosalicylic  add. 

By  distillation  with  excess  of  lime,  or  by  dry  distillation  of  the 
potash-salt,  the  acid  is  resolved  into  carbonic  acid  and  bromanisol. 
(Cahours.) 

Sparingly  soluble  in  boiling  water. 

Bromanisio  acid  forms  with  ammonia  and  with  the  fixed  alkalis, 
readily  soluble,  crystallisable-salts.  (Cahours.)  The  ammonia-salt  pre- 
cipitates baryta-  strontia-  and  lime-salts  white,  or  if  the  solutions  are 
somewhat  dilute,  yields  needles;  it  does  not  precipitate  magnesia-salts. 
It  precipitates  the  lead-salts  white.     (Laurent.) 

BromaniscUe  of  Silver.  —  Bromanisate  of  ammonia  forms  with  salts  of 
silver  a  white  precipitate,  which,  when  dried  at  100°,  contains  32*14  p.  c. 
of  silver  and  is  therefore  C^'^H^'BrAgO*  (calculation  requires  31*97  p.  c). 
(Laurent.) 

Bromanisic  acid  dissolves  pretty  readily  in  alcohol  and  ether, 
especially  with  the  aid  of  heat. 


Bromanisate  of  Methyl. 

C"H«BrO*  =  C«H»0,C"H*BrO«. 
Cauours.    N.  Ann.  Ckim.  Phys.  14,  503;  J.  pr.  Clhm.  36,  430. 
Bromanisate  de  meihylhne,  Bromamrformtiter* 

Formation  and  Preparation, —  1.  When  bromine  is  poured  drop  by 
drop  on  anisate  of  methyl,  the  mass  fuses  from  the  heat  produced,  evolves 
much  hydrobromic  acid  and  becomes  reddish-yellow.  It  is  freed  from 
bromine  and  hydrobromic  acid  by  washing  with  water,  and  recrystallised 
several  times  from  alcohol. 

2.  A  solution  of  bromanisic  acid  in  anhydrous  wood-spirit  is  heated 
in  the  water-bath  for  a  quarter  of  an  hour  with  a  little  oil  of  vitriol,  and 
the  mixture  is  diluted  with  3  or  4  times  its  volume  of  water,  which  causes 
an  abundant  precipitation  of  flakes.  These  are  washed,  first  with 
ammoniacal,  then  with  pure  water,  recrystallised  from  boiling  strong 
alcohol,  and  pressed  between  paper. 


lU 


Prn?tf»i.    5nBin,  zaasfaimk  jfiwij  adtiiig  mft  a  gentle  heiL 


Calioiin. 

:*  :       IW    —    «•«     44-30 

i  H      ^ >-      *    -.      3-€7    3-81 

Er    -. -....     *»!    _    32-te     32-63 

i  O       ,43^     19-60 l!l-26 

C'^a  aC*    245    _  lOihOO     100-00 

rVKcmrcseti  L^ro  w-cc«i-«pirit  md  brogimiwite  of  potash  on  boiliii^ 

Iificinciu*  ia  wa:dr.     DidEolrai  prectj  readily  in  alcohol  and  wood- 
;fpLrl:.  efceexallj  vi^  liie  aLI  of  heal,  leas  readily  in  ether. 

Bramanisate  of  SfhyL 
CSFBtC  =  C*HK),C^«BiO». 

Cjlbocu.    .V.  A%,i.  C^in.  Flfs.  14. 499;  J,  pr,  Chem.  36;  836. 


Fyrpz-*izi^m^  I.  ^V^<3:i  br:siixie  is  added  drop  hj  drop  to  anhjdroii 
an  Vic  «:!ier.  :Iie  I:>^:i:  I  fjiillie^  wiJi  xiae  of  temperature  and  eTWitM 
o£  >.T^ircbr:zi:c  icid.  Tzn  cijlss.  when  freed  bj  washing  with  vilo; 
frvsi  brv:aii=c  azd  h.Tvir:cr\:=i:c  :ui«i.  pressed  between  paper  anddianlvel 
lu  bc:L:a^  ilvxhol.  crTg;Al!:,-e:s  ca  cccIIbz.  — 2.  HydrocUarie  add  gas  is 
p&isi<\i  i£r*>:;:j:a  a  sclu;;c:i  of  brcaxacliic  acid  in  aheolute  ideohoL  Tbe 
prvHiTiv'S  cbr^z^*u  frvsi  :!:>:  liquid,  whea  washed,  first  with  alhaline  tki 
w::a  p;iro  w:*:ir.  ini  sovcrxl  ::r:«i!s  erystallised  from  alcohol,  exhibits  lie 
sia:o  jT-.-^H^rtio*  is  rlii:  orraiit-'i  acconiing  to  1. 

Wh::e.  ^bizirc  nc>:cl^d^     Mo>.5  at  a  moderate  heat,  and  Tolatilws 

Cahoors. 

;::  C  120     .       46-33    46-52 

i:  il  ...     II     .  .       4-24     4-37 

Br  <0     ....    30  •^9    30*94 

V  O 4S     --     lf»-54     18-17 

C^'H"  Bi^>~ :5i     _   100-00     100-00 

IVvlo^l  wi:h  A  <v\::::.^:i  *:'  po:x5h.  ::  srlit^  up  into  alcohol  and  bromani- 
>.uo  of  ^vM*h.     IVc^  no:  ;ippeur  to  l^o  further  changed  by  excess  of  bro- 

Pi**v»lvc<  rvdvlilv  ill  ulccfc^^I  and  ether,  not  in  water. 


Chloride  of  Anisyl. 
c 'H\10'  =  c»ircio«,0\ 

('Aiiorus.     (lS4x*5.^     X.  .inti,  r\iVi.  Ph\f.  23,  351;  •/.  |>r.  Ckm,i^ 
I  47;  extract  ./   »«.  FhiTi.  7i\  47. 

^\«rf/i.;.*i  M  <i«7  iWf^ttiit'on.    Pentachloride  of  phosphoms  aclsw 
Sully  on  anis>io  acisl.  cliuiinatiitj;;  a  considerable  qoantity  of  hydrochloric 
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acid,  and  forming  a  mixture  of  chlorophosphoric  acid  and  cblorido  of 
anisyl,  from  which  the  chlorophosphoric  acid  may  be  distilled  off  first, 
and  then,  chloride  of  anisyl  collected  in  a  fresh  receiver  between  250°  and 
270"^.  This  product  is  washed  with  cold  water^  then  with  dilute  solution 
of  potash,  and,  after  separation  of  the  potash,  rectified  over  chloride  of 
calcium. 

Properties.  Colourless  liquid  of  sp.  gr.  1*26  at  15**.  Has  a  pene- 
trating odour.     Boils  at  262^ 

Cahoun. 

16  C     96      ....    66'33 56-05 

7  H    7      ....      4*10    4-30 

CI    35-4  ....     20-78    2098 

4  0    32      ....     18-79    18-67 

CWfi^ClO*   170-4  ....  100-00    100*00 

DeeomposUions,  1.  In  contact  with  moist  air,  it  rapidly  fornix; 
hydrochloric  and  anisic  acid.  —  2.  Becomes  heated  with  strong  wood- 
spirit  or  alcohol,  whereupon  water  separates  from  the  mixture  the  ether 
of  anisic  acid.  —  3.  With  dry  ammonia-gas  it  forms  anisamide.  — 
4.  With  aniline  it  forms  anisanilide. 

CahoQTs  had  before  obtained  by  the  action  of  chlorine  on  anisylons  acid,  a  crystal- 
line product,  to  which  he  gave  the  formula  C^'U'CIO^,  but  which  he  did  not  examine 
more  closely.     {Compt,  rend.  19,  795.) 


Chloranisic  Acid. 
C^H'CIO*  =  C^«H^C10«,0*. 

Laurent.     (1842.)    Bev.  scietU,  10,  15;  J.  pr.  Chem.  27,  243. 
Cahours.    N,  Ann.  Chim.  Fhyt.  14,  497;  J.pr,  Chem.  36,  432;  Pharm. 
Cifwfr.  1845,  901. 

Acide  chlorodraeonirique,  chlordracoiiquef  cAloranUaiiquef  cAlcroanisiquef  Chlor- 
anissdure. 

Formation.     By  the  action  of  chlorine  on  anisic  acid. 

Preparation.  1.  Chlorine  is  passed  through  melted  anisic  acid, 
whereby  hydrochloric  acid  is  evolyed,  and  the  product  is  purified  by 
crystallisation  from  alcohol.  (Laurent.)  —  2.  When  finely  powdered 
anisic  add  is  introduced  into  a  bottle  filled  with  dry  chlorine  gas, 
the  chlorine  is  rapidly  absorbed,  being  replaced  by  hydrochloric  aoid 
gas.  This  is  displaced  by  a  current  of  dry  air,  and  the  solid  product  is 
washed  with  water  and  repeatedly  crystallised  from  alcohol  of  40^ 
(Baum^?  6m.)     (Cahours.) 

Properties.  Colourless,  slender,  highly  lustrous  needles.  Inodorous. 
Sublimes  in  rhombic  needles  with  lateral  edges  of  about  138°  and  42^ 
(Laurent.)  Melts  at  about  180°  (Laurent);  near  176°.  (Caho\XTO.^  Ma^-^ 
be  distilled  without  decomposition. 


ZjA  :X?:aLa2IISX-9CCLlCS 


T I  Ohom. 

K      --     3:« i!»l  —    51-47 

r      «.       m     2-wS  —      3-57 

2=  4  ...     'Jrm     IS^M  _     lS-37 

^      .-     an      23-45  _     25-6J 


J-'T^/:«Tri  '?dw  I  Tit*  u=*I  Li:«9  3»:c  appcsr  to  le  farther  chused 
17  Tj-.:rjif*-  r»^»a  Ji  srrsT  TTft.  —  f-  HauK*i  wicIl  stroflg  bues  it  splitt 
17  zi-\  =s^i:a.iT  ksii  i2*£  sLfinxkaL  TW  f<-fiuik-«aic  yields  by  dir 
L.^^-'  :i.Ti  a  Li  III  r:fT^:^T  tx  «'':rae,  pr&baU j  diloiaiiiioly  And  karu 

1  •'..  • .?  r-#:«j  CiLjuVt'*;  *S£  h  ae&rlj  insolable  in  vater.  (Lm- 
T'd'.  I:  -  .^:uT*i  ix  -wism  «uax7x  acai.  partly  crj»tJLlluiii£  in  fiu 
I'.fL'^r*  :i  :-:i:l:i^    -viser  Tr*«^ui«  h  ccEpIctcIj  from  the  soivtiM. 

~^--.i  LT;  TTuca.  iniLui.  iz*i  £c*ii.  c^'^xaniBc  acid  forms  soluble  ojs- 
'iL^i*  iJL  li.  Cui:<rr<.  T!i«  axsp:<c5a-salt  forms  cirstallinc  precipi- 
'v'-j*  ir.^  zDitdsrw&j  djxi^i  «c%x:kci  cf  the  cfalorides  of  barioa.- 
rTr:ai  rxL  hs.L  r^}'^\Tt.      1:  prscphaies   lead  and    silver-^ ts  whiUi 

•rr.:rkz.l*jr  u5i  cissj^res  :«£iIiT  ia  aloAol  and  ether,  especiidlj  oc 


Cnloranisate  of  HethyL 
C^H'CIO'  =  OK'0,C'H*C10». 

CA'-crr^      VJ>^'')      -'^'-  -^''•''-  Chm.  P.U*.  14^504;  •/.  j>r.  CAm.  30, 
4:4. 

Al:sj:c  cf  ii-.?:>jt1  treated  with  drr  chlorine,  evolves  bvdrochluw 
aci'i  ir.'.  forr..-  a  crystallised  componnd.  which  when  heated  with  |K»tfcli 
:5  rci:'vei  ii^to  ir-tilijlic  alc^jhol  and  chloranisic  acid. 


Chloranisate  of  EthyL 
C^H^'CIO'  =  C*H*0,C"HT10*. 

CAUorRS.     X  Aiiiu  Chim.  Phys,  14,  oOO;  J,  pr.  Chen.  36.  434. 

Preparation.  When  ani&ic  ether  is  poured  into  a  bottlo  filled  wiib 
chlorine,  shining  crystals  50on  make  their  appearance  on  the  sides  of  the 
vessel,  and  are  purified  like  bromanisatc  of  ethyl  (p.  134). 

Cahoars. 

20  c         1-^  ■■  •'»C*^"     '*^'^^ 

11  H     11  ....  5-11    5-07 

d            35-4  ....  16-36     1617 

6  0     "" -*«  ■•  *'^-"     22-83 


C»H"C10« 2U-4  ....  100-00    100*00 
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mtro-nudeus  C»«XH». 

Nitrozylol. 
C"NH*0*  =  C"XH*. 

Cahours.     Compf.  rend.  30,  319, 

Church.     rhU.  Mag,  J.  4,  Ser.  9,  453;  J.  pr.  Chcm.  67,  44. 

Foi'mation  and  Preparation,  Xylol  forms,  with  fuming  nitric  acid, 
nitro-  and  binitro-xjlol.  (Cahours.)  —  2.  Xylol,  or  the  portion  of  light 
coal-tar  oil  boiling  between  124°  and  130°  (p.  117),  is  dissolved  in  cold 
nitric  acid  of  sp.  gr.  1*5,  and  the  product  is  precipitated  by  water, 
and  freed  from  nitric  acid  by  washing  with  water.     (Church.) 

Properties.  Yellow  oil  heavier  than  water.  Has  a  less  pleasant 
oilour  than  uitrobenzol.  (Church.)  It  is  transformed  into  xylidine  by 
reducing  agents.  (Cahours,  Church.)  With  fuming  sulphuric  acid  it 
forms  nitrosulphoxylolic  acid.     (Church.) 


Nitrosulphozylolic  Acid. 
C"NH»S»0»«  =  C"XH*,2S0». 

Churcu.    PML  Mag,  J.  [4],  455;  J.  pr.  Chern.  47,  45. 

Nitroxyloltchwe/iaure, 

Known  only  as  a  baryta-salt. 

Foi-maiion  and  Preparation  of  the  Paiyta-salt,  —  Nitroxylol  is  dis- 
solved in  fuming  oil  of  vitriol,  and  the  solution,  after  being  kept  for  an 
hour  at  a  temperature  of  100°,  is  left  to  itself  for  three  days,  then  distilled 
with  water,  neutralised  with  carbonate  of  baryta,  and  filtered.  The 
filtrate  evaporated  nearly  to  dryness,  leaves  nitrosulphoxylolate  of  baryta 
in  the  form  of  a  crystalline  lemon-yellow  powder. 

Churcfa. 

Ba  68-6  ....     22-97     22*5 

CWNH^S'O'o 280      ....     77-03 

C"NH«BaSWo 298-6  ....  lOO'OO 

Oxynitro-nxideus  C^'XffO*. 

Nitranisic  Acid, 
C"NH'0>«  =  C"XH'0*,0*. 

Cahours.     (1845.)    K.  Ann.  Chtm,  Phys.  2,  297. 
Laurent.    Rev.  scietU.  10,  13;  J.  pr.  Ghem.  27,  241;  Phami.  Cenir. 
1846,  902. 
Aeide  nitroaninque,  nitrodraconitique,  niiranisaiigne,  AnissaJpeiertaure, 

FoJ'matum,  By  the  action  of  boiling  nitric  acid  on  anis^-camphor 
(Cahours)  on  oil  o^tarragon  (Laurent),  or  on  anisio  ^.cld^ 


.rjzie-snnimr  £  iwlat^vicz  2^n  mad  of  36'  Bn. 

:  -r=i-  E  ya-t^'-ij  caoi-^£  ii  rfe  boflxnq  liquid; 

T-i..  "     -  -     ":z^  7i<!sni2iSB  ia«»  siiranirie  add  ia 

•r  J.1  '    7  i-iEJiirL  "Txi  -risar  Till  2&.*  wasliiiigs  hiTB 

-ii-s.    iLsoiT'^  a.  lansfiaLs:  tbe  amBOiiii- 


1:1 :  -lie  r.-ri.Twtr  KXil  b  pvecnutaled  1)j 


•  pvecxpii 
tr  wxtJi 

.^  -ZT:.   — 1    .li  Hi  ~:isfr-^<i  iiic  It  iTT^r  of  ammoiiiA  ob* 
z.   -*ir    iz«7^Tii;  :i    I  iii.£i:    xiSiL  -v^iim.Wniei  uiirodraeeaor 
jn.     r.7:.7!.  ■:  .:^-:r.    r  iim^z^  IaT'sl^'J'  i^ima  x!233fiB&e  of  mmmoiin,  if 

ir!eu  in-L  :  il-i  i-ru  i-:r:j  -.^^i  i.c  i;i,r''ia.  iiiar.  Ob  coolisg,  abort 
5!-ir-r:  ..sri  ^rsss  iTi  ii:^»  :an?;-  -x^iih.  "iTisa  wui  ^Tih  wmier  ind 
iL^.v-^rL  zi  :-.,ii'z:z  Uii'.-iTtij.  IT*  ih  }iii»  iRdDiased  12  fine  needles  00 

•'cres?  T  Taltf-T-ilirT-isa  les^EIf!?.     It  is  deponted  h 

-?  n  11'*  r!iiiin:r  :c  :3«  3«:lla^  a-:^eo«9  or  wwk 
-  Il£-.:rs  ic  I";  —  1?<*  -  li'L  fiTLiaies  a:  m  higher  tcm- 
•r.iiiTisr:'  1.  rii;  larJis  it  :!:«  '^^^nJ  ed^j  of  the 
irr^zj^-i  :'::.:*■.  :-  ?;  n,x^*:':c.  neasar*  r?sciipK>-iIj  ihoas  114'  and 
•:■:       n  -_:  -.   •r7--j^l-.^i.  t"  nx   s.-rx-  i*::iL  ^   iih:c:    l•>f^.     (Laurent) 

ro"*- :  :7.  XI    .  i-ijtLi'fr  7».»-t::  .a  tlz:!*  ":iJi:k  jji«£  •ssLu  a  HL&cmting  odour. 

•rxii'.  ire.       li'j'ijr:'!;? 


CjiMTW 

Lssre&t. 

ir--: 

-     45-07 

7~1T 

. .     r-3r 

J  :> 

_       3-60 

4'--: 

-     39-9« 

■:>::'  :;-        :  •  :•■':•:    .-  100-00 

-'  ■•"  '-      -     -■    ---    i'^-Vi::-      :  L>  —  50  ct.  of  nitrari.-ic 

-•:! :.  :. !  z.y.r'\[.z  f-^if-=.  1::  ■: ;  i  -ri:;:  ^n"**!.-  ■::  lijht,  afier  a  fc^ 
ZT-i-:r  >  1..-.  :  7i-.*»=.i  t.t  — i  >'.:nz  ?  _■  i-:  :  :?  =::  clanged  bv  nitric 
z.*[L  L'  r-:  r  '::  rii:.  Lj..r.  =  :.  — "^  I:  :<  v:  'en:Iv  actetl  upm. 
wi.-.r. '..:■:."  r  -:"'  -  V  -  "  .':■■  -^.«. :  :n':r -cr.Irropiiocjphoricaci'I 
a:;ia  l.rk  ;.-"."  -r  ;   .  ..i-:.  ."i  •>:.:j.t-::j  :.k:  i::Tv.I*.:n=:*y:,     ^Cahour* ) 

—  4.   W;-.*:;  ".    :'.      -•   :T.r4:    .    r-    ;-    j::.  L*    aL:<ar::c  acid.     (Ziniu.) 

—  '}.  Pjl-.  ;;.:.j  ~::1  f^'  ',.;--  -'.:.'"'.;•.•.  ::  :<  .iio:c2p':5ed  like  nitro- 
caj.htli  ilic.     (i'irii  ! 

C'rnlin-z* :■::.:.  Niirani^ic  ^c!  i  :«  verj spans r'y  :r:!u}le in  cold  water. 
Rome- w Lit  n:ori'  in  J'":!::;j  vi-i:.;r.     (CaL-.  ur*.» 

Willi  anjrnoni.i.  yix-h  an. I  «oda.  nitraci^L*  acil  form?  salts  whirh  are 
rc^lily  solnJ-lo  in  \v;i:rr.  The  "rr;M'.*i^  ory<:taliises  in  bcantifol 
nc'Mlif:-.  -i.!.frir:iliy  jr  i:i*>i.  Laur^r.:.  Tho  laVyta,  strontia,  liinean«l 
iiin;:rif.i:i---:ilt'  of  iiitnir.i-ic  acid  are  tj  arindy  *•  lullo.  (Cahour?.)  Tbe 
li:iryt:L:inil  -troni:a-«;ilt.''.«.lit:iiiu;il  by  j'rtvijiitat:r^nitnni>ate  of  ammonia 
witii  <;Llori<ib  of  barium  or  strontiam.  form  ramidcd  needles;  thelime^Alt, 
a  I«n;cipiute  composed  of  email  £phcrical  granules ;  .the  msgneaia-«li. 
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obtained  from  nitranisate  *  of  baryta  and  sulpbato  of  magnesia,  forms 
radiated  needles.  From  sulphate  of  manganese,  nitranisate  of  ammonia 
precipitates  microscopic  bundles  of  needles  ;  from  zinc-salts,  a  white 
precipitate  composed  of  needles.  It  precipitates  alumina-salts  white; 
sesquichloride  of  iron  yellow;  cupric  salts  bluish-white;  lead-salts  white. 
The  chlorides  of  cobalt  and  nickel  and  mercuric  salts  form  but  slight 
precipitates  with  nitranisate  of  ammonia.    (Laurent.) 

Nitranisate  of  Silver.  —  Nitranisate  of  ammonia  precipitates  silver- 
salts  white.     (Laurent.) 


16  C   

At  120»  ift  vae. 
96      .... 

31-56    ... 

4*61 

1-97  ... 
35-55  ... 
26-31 

Cahoura. 
31-89 

1-78 

35-52    ., 

Lanrent. 

N  

14      .... 

6  H  

6      .... 

Ag 

10  O  

108-1  .... 

80      .... 

...    35-67 

Ci«NH«AgOW 304*1  ....  100-00 

Nitranisic  acid  is  insoluble  in  water.     (Cahours.) 
It  is  moderately  soluble  in  hot  alcohol;  the  solution  solidifies  on 
cooling.     It  dissolves  in  ether,  especially  on  application  of  heat. 


Nitranisate  of  Methyl, 
C"NH»0»«  =  C»H»0,C"XH«0». 

Cahours.  N,  Ann.  Chim.  VhyB.  14,  504;  J.pr,  Chem.  36,  435;  JPharm. 
Centr.  1845,  903. 

Niiraniiate  de  meihplhie,  Nitran^furmester. 

Formation  and  Preparation,  1.  Nitranisic  acid  is  boiled  with  wood- 
spirit  and  oil  of  vitriol.  —  2.  Anisate  of  methyl  is  dissolved  in  fuming 
nitric  acid,  and  the  product  is  precipitated  by  water,  and  crystallisea 
several  times  from  alcohol. 

Properties,  Broad,  yellowish  plates,  very  much  resembling  nitrani- 
sate of  ethyl.     Melts  near  100°,  and  volatilizes  at  a  higher  temperature. 


18  C      

N     

108    .. 

14    .. 

,..     52-17     .... 
...      6-76    .... 
..       4-34     .... 
...    36-73    .... 

Cahours. 

51-85 

6-93 

9  H     

9     .. 

4-44 

10  O      

80     . 

36-78 

CWNH»OW    

211     . 

...  100-00    ... 

100-00 

Heated  with  potash,  it  is  resolved  into  wood-spirit  and  nitranisate  of 
potash. 

Insoluble  in  water.  Dissolves  readily  in  hot  wood-spirit  and  alcohol, 
the  greater  part  being  depoeited  in  crystals  on  cooling. 
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NitranisateofEihyL 
(?^NH»K)"  =  C*HK),C«XHW. 

Cahours.    i\r«  ^nn.  Chim.  PhyB.  14|  501. 

MiTSCHEBLiOH.    J.  pr.  Chem.  22, 195;  Pharm.  Cenir,  1SA5^  902« 

NitraniHe  eikert  NUrenkfrinutw. 

Formation  and  Preparation,  1.  A  solation  of  niirftaino  mU  ii 
abflolate  alcohol  is  satorated  at  60*  to  70^  with  hydioGlilorie  arid  gui 
The  liquid  then  becomes  heated,  turns  yellow,  evolTet  bTdroeUorio  mi 
and  chloride  of  ethyl,  and  when  mixed  with  water,  daporita  thisk 
yellowish  flakes,  which  may  be  freed  from  nnoombinod  nitmoiiio  tai 
by  washinj?  with  ammoniacal  water;  they  are  obtained  pon^  huwMln^g 
with  distilled  water,  drying,  and  repeated  crystallisaUon  frmn  idcolMd.— 
2.  When  equal  parts  of  anisic  ether  and  fuminff  nitrio  miod  an  mixal, 
the  ether  dissolves  in  the  acid  with  evolntion  of  heat.  Tho  product  n 
precipitated  by  water,  well  washed,  and  crystalliaed  from  aleohoL 
(Cahours.) 

Properties,  Beautiful,  highly  lustronf,  broad  plates.  CiTatelliNt 
well.    (Mitscherlich.)    Melts  between  98^  and  100\ 

20  C      120  ....  53S8  63'12 

N      )4  ....  6-22  6-14 

11  H     11  ....  4-88  .  515 

10  O      80  ....  35-57  35-59 

C»NH"0^o   225    ....  10000    10000 

Decompositions.  It  is  rapidly  decomposed  by  alcoholic  potash,  into 
alcohol  and  nitranisic  acid.     Not  altered  by  bromine. 

Nitranisate  of  ethyl  is  insoluble  in  water.  It  diasolves  in  oil  of 
vitriol,  especially  on  application  of  heat;  on  cooling,  part  of  the  etber 
crystallises  out,  and  the  whole  is  precipitated  by  water. 

Dissolves  abundantly  in  hot  alcohol  and  crystallises  from  it  almost 
completely.     (Cahours.) 


Aniso-nitramsic  Acid. 
C«NffK)"  =  C»XH'0«,C"H«0«. 

Laurent.  Bev.  seient.  16, 11;  J.  pr,  Cfiem.  27,  239.  Also  Cbmpi.  rmd. 

20,  366. 
Bbrzelius.     Jahresh,  23,  420. 

Aeidt  nitrodraconoiique. 

Formation  and  Preparation.    The  mother-liquor,  from  whioh  aniatt 
of  ammonia  has  separated    (p.  224),  contains    (besides   anisie  acid) 
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amnioDia-salts  of  aniso-nitranisic  acid  and  nitraDisio  acid.  It  is  evapo- 
rated uearly  to  a  sjrup^  and  boiled  in  a  flask  with  alcohol,  which  dissolves 
it  entirely  and  deposits  crystals  on  cooling.  The  mother-liqnor  yields 
more  crystals  by  repeated  evaporation.  AH  these  crystalline  deposits 
are  dissolved  in  boiling  alcohol,  and  the  solution  is  slowly  cooled, 
whereby  crystals  of  aniso-nitranisate  of  ammonia  are  obtained.  The 
crystals  should  deposit  in  radiated  hemispheres,  which  form  first  on  the 
sarface  of  the  fluid,  gradually  increase,  and  then  fall  to  the  bottom ; 
should  single  needles  form,  the  liquid  must  be  poured  off  at  once. 

The  ammonia-salt  is  purified  by  two  or  three  crystallisations  from 
alcohol,  dissolved  in  boiling  water  with  addition  of  ammonia,  and  nitric 
acid  added.  A  white  precipitate  immediately  forms,  which  must  be 
collected  on  a  filter,  washed  and  dried. 

Properties.  May  be  obtained  crystallised  in  flat  needles  by  the 
cooling  of  a  boiling  alcoholic  solution.  Yellowish-white.  Has  a 
scarcely  perceptible  taste.  Melts  at  185°,  and  solidifies  to  a  radiated 
mass  on  cooling.  May  be  sublimed  without  decomposition  in  rhombic 
needles,  the  angles  of  whose  obtuse  lateral  edges  are  about  101°. 


32  C   

N   

192  . 

14  . 

...  55-00  ... 
...   4-01  ... 
...   4-29  ... 
...  36-70  ... 

Laurent. 

54-95 

4-50 

15  H   

15  . 

4-26 

16  O   

128  . 

36-29 

C«NH"0>«  ... 

349  ., 

...  100-00  ... 

10000 

According  to  Grerliardti  this  substance  is  probably  a  mixture  of  anisic  acid  and 
nitranisic  acid  in  definite  proportions.  —  Laurent  did  not  however  succeed  in  decom- 
posing aniso-nitranisic  acid  by  repeated  crystallisation.     {Compi.  rend.  20»  336.)       ,.^ 

Decompositions.  1.  It  is  transformed  by  bromine  into  bromaniso- 
nitranisic  acid,  by  chlorine  into  chloraniso-nitrauisic  acid.  —  2.  With 
nitric  acid  it  yields  nitranisic  acid. 

Combinations.  The  acid  is  nearly  insoluble  in  water.  It  forms  with 
ammonia  a  sparingly  soluble  salt,  crystallising  in  radiated  spheres;  the 
solution  behaves  towards  other  saJine  solutions  like  nitranisate  of 
ammonia. 

Aniso-nitranisio  acid  is  readily  soluble  in  alcohol  and  ether. 


Bromanischnitranisic  Acid. 
C»BrNH"0"  =  C^«BrH'0«,C"XH'0«. 

Laurent.    Sev.  scient.  10,  17 ;  J.  pr.  Chem.  27,  245 ;  Compt.  rend. 
20,  366. 

Aeide  niirobromodraeoniiique. 

Bromine  is  poured  upon  aniso-nitranisio  acid,  and  the  decomposition, 
which  commences  at  once,  is  finally  promoted  by  heat.    Th&  t««^^^^  \% 
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wftsbed  witb  cold  alcohol,  and  then  diaaolrad  in  hot  aleoliol.  Cram  vUeh 
the  acid  crystallises  in  laminar  needles  on  oooling. 

Melts  at  175''  —  180%  and  then  enUimee  in  ilHiiiibie  or  i 
plates. 


82  C      

192    ^    44-86    ^ 

^    44-41 

Br    

80    ....    18-69 

N 

14    .^      S-27    ^ 

...      8*51 

14  H     

14    ...      3-27    ^.. 

^      8-SZ 

16  O 

128    ....    29-91 

C?»BrNH"OW  .. 

428    ....  100-00 

The  acid  does  not  dissolye  in  water.  It  forms  an  ammiwiiattli,  tb 
solntion  of  which  behayes  towards  the  solntiona  of  othor  «dts  lib 
nitranisate  of  ammonia. 

It  is  soluble  in  alcohol  and  ether. 


Gbloraniso-nitranisic  Add, 
C»C1NH»H)"  =  (?KaffO*,C"XH»0«. 

Laurent.    JRev.  icient.  10, 18;  J.  pr.  Chem.  27,  847. 
Aeid€  nUrockhrodrtteonSiifMe. 

Chlorine  gas  is  passed  through  melted  aniso-nitnmido  add,  tlie  i 
IB  dissolyed  in  boiling  alcohol^  and  the  solution  left  to  eryataUiao. 

Crystallises   from  alcohol   and  ether  in  onall  oolouriMi  i 
Melts  at  170^  then  sublimes  in  small  acicular^  obllqne  pricma. 

UntmL 

32  C 192      ...    5008    60-18 

CI    35-4  ...       9-23 

N    14      ...      8-65 

14  H    14      ....      3-65 3-76 

16  O    128      ...    33-39 

C«aNH"0" 383-4  ....  10000 

Insoluble  in  water.  The  ammoniansalt  forms  crystalline  preeipilaies 
with  the  somowhat  dilute  solutions  of  the  chlorides  of  buinm,  strontiai 
and  calcium.  It  precipitates  chloride  of  man^nese^  white;  chlorida  of 
cobalt,  pale  pink;  chloride  of  copper,  bluish-white;  the  nitrates  of  lead, 
mercury  and  silver,  white. 

The  acid  dissolves  in  hot  alcohol  and  ether. 


Chloride  of  Nitranisyl. 
C»«C1NH*0»  =  C»«C1XH*0*. 

CAnouRs.     (1848.)    N.  Ann.  Cliim.  Phy$.  23,  354;  J.  pr.  Ckem.iB, 
150;  rharm.  Ccntr.  1848,  600. 

Nitraniflio  acid,  when  warm,  is  violently  acted  upon  by  pentachloride 
of  phosphorus;  and  on  distilling  the  residue,  chlorophosphone  aoid  pasMS 
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over  first,  thoD,  at  a  high  temperature,  a  dark-yellow  liquid,  which  in 
contact  with  mobt  air  is  decomposed  into  hydrochloric  acid  and  nitranisio 
acid,  and  yields  with  alcohol  nitranisic  ether. 


OxynUro-nudeus  C>«X>H»0». 

Temitramsic  Acid. 
CWN>H»0^»  =  C"X'H»0»,0*. 

Cahours.     Compt,  rend,  24,  557. 

Anisic  acid  is  treated  in  the  cold  with  a  mixture  of  fuming  nitric 
acid  and  fuming  oil  of  vitriol,  and  the  whole  diluted  with  8  or  10  times 
its  volume  of  water. 

Forms  very  beautiful  salts  with  the  alkalis,  especially  with  ammonia 
and  potash. 

Oxyamtdogm-nucletu  C*'AdH'0*. 

Anisamide. 
C»«NH»0*  =  C"AdH'0«,0=. 

Cahours.    (1848.)    N,  Ann.  Chim.  Fhy$.  23,  353;  J.  pr.  Chem,  45, 
149;  Pharm.  Centr.  1848,  599. 

Preparaium.  1.  Chloride  of  anisyl  (p.  134)  is  treated  with  dry 
ammonia-gas,  and  the  resulting  mass  is  dissolved  in  alcohol  and  set 
aside  for  spontaneous  eraporation.  —  2.  Ammonia  is  made  to  act  on 
anisic  ether. 

Beautiful  prisms. 


16  C      

N      

96    . 

...     63*58     ... 
...      9-27     .. 
...      5-96     ... 
...    21-19     ... 

Cahours. 

63*43 

9-48 

9  H     

9    . 

6*01 

4  O     

32     . 

21*08 

C"NH*0< 

151     .. 

...  10000     ... 

100-00 

Iiomerio  with  bensamate  (amidobenxoate)  of  methyl  (xii,  146). 

Amidanisic  Acid. 
C"NH*0«  =  C»«AdH'0»,0*. 

ZiNW.     (1855.)     Peterd).  Acad.  Bull.  32,  236;  Ann.  Pharm.  92,  327  ; 

Pharm.  Centr.  1854,  354. 
Cahours.     Compt.  rend.  44,  568;  Pharm.  Centr.  1857,  465. 

Aniaamie  acid. 

Formation  and  Preparaium.    8  parts  of  alcohol  of  90  p.  p.  are  satu- 
rated with  gaaeous  ammonia^  1  part  of  nitranisio  aoid  ia  add^d^  ^^4^ 
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liydrosulphurio  acid  passed  through  the  liquid.  After  12  boon,  tbe  whole 
is  dissolved  to  a  yellow  fluid,  which,  when  heated  to  boiliogy  rivet  of 
sulphide  of  ammonium  and  deposits  sulphur.  The  lioaid  is  filtereOy  mixei 
with  water  and  evaporated,  to  expel  the  alcohol  and  the  Lydrosnlpkuie 
acid.  The  solution  of  amidanisate  of  ammonia  thus  obtained  jittda  on 
addition  of  acetic  acid  needles  of  amidanisic  add,  which  are  obtaiMd 
colourless  by  treating  the  aqueous  solution  with  animal  obareoaL     (ZiBk.) 

Properties,  Crystallises  from  the  aqueons  eolation  in  tbin,  fo■^ 
sided,  brilliantly  shining  prisms  several  inches  long ;  from  alcohol  ia 
thicker  acicular  prisms.  Does  not  change  at  140°;  melts  at  180"  to  t 
yellow  liquid,  which  on  cooling  solidifies  in  a  crystalline  mass.  The 
aqueous  solution  has  an  acid  reoctiou  and  a  disagreeable  sweetiBh-acid 
taste.     (Zinin.) 

At  120^  Zinin. 

16  C      96    ....  57-48  .„..^  57-62 

N      14     ....  8-38  8-71 

9  H     9     ....  5-39  5-53 

6  O      48     ....  28-75  28-14 

CWNH«0« 167    ....  10000    100-00 

Stands  hi  the  tame  relation  to  nitranidc  acid  ai  amidobenzolc  acid  to  aitrobeank 
acid. 

Decompositions,  1.  When  carefully  heated  on  platinum-foil,  it  Tob- 
tilises,  emitting  white  vapours  which  hare  a  faint  odonr.  — 2.  When 
heated  above  180^,  it  acquires  a  brown  colour,  and  yields  by  distiUation 
a  colourless,  readily  solidifying  liquid,  which  is  not  amidanisic  acitl, 
while  nothing  but  a  little  charcoal  remains  behind.  —  3.  Dissolves  in  hot 
diluted  nitric  acid,  without  at  first  undergoing  any  change;  by  long  con- 
tinued boiling,  the  solution  acquires  a  red  colour,  and  on  cooling  depositJ 
a  mixture  of  brown  flakes  and  a  white  powder.     (Zinin.) 

Combinations,  Amidanisic  acid  dissolves  in  800  parts  of  boiling' 
water,  and  is  still  less  soluble  in  cold  water.  Crystallises  nnchan^ 
from  moderately  strong  hydrochloric  acid.     ^Zinin.) 

With  hydrochloric  acid  it  forms  a  readily  crystallisable  compouod. 
(Cahours.) 

Amidanisate  of  Ammonia.  —  Amidanisic  acid  forms  with  ammonii 
a  readily  soluble  salt,  which,  when  the  concentrated  solution  is  left  to 
evaporate,  crystallises  with  difficulty  in  square  plates;  the  solution  when 
much  concentrated  by  boiling,  deposits  a  portion  of  the  amidanisic  acid 
as  it  cools. 

The  aqueous  solution  of  amidanisic  acid  does  not  precipitate  lime-  or 
baryta-water. 

Amidauisate  of  ammonia  forms  with  cadmium-  and  lead-salts,  whitfl 
pulverulent  precipitates.  —  Aqueous  amidanisic  acid  precipitates  from 
ammonio-oxiJe  of  copper  (oxide  of  cuprauimonium)  light-l>lue  flakes,  which 
on  boiling,  become  cinnamon-coloured  and  pulverulent 

Amidanisate  of  Silver,  —  Amidanisate  of  ammonia  forms  with  salts 
of  silver  a  white,  curdy  precipitate^  readily  soluble  in  ammonia  and  in 


ANISHYDRAMIDE.  146 

acidsy  insolable  in  water;  dried  at  120^  it  con  tuns  39*25  p.  o.  of  silver 
(the  formnla  C^^H'AgO*  reouires  39*43  p.  c.).  It  does  not  change  in 
the  dark  at  120^,  bat  turns  black  when  boiled  with  the  liquid,  AquMos 
mmidaniBic  acid  does  not  precipitate  silyer-aalta.     (Zinin.) 

Chloropiatinate  of  Amidanisic  ilcti  — C"NH*0*,HCl,PtCl«— When 
amidanisio  acid  is  treated  with  a  slight  excess  of  hydrochloric  acid^ 
the  residue  dissolved  in  boiling  alcohol  and  an  excess  of  bichloride  of 
platinum  added^  the  compound  crystallises  on  evaporation  in  brown-red 
prisms.     (Cahours.) 

Amidanisic  acid  dissolves  readily  in  alcohol^  less  readily  in  ether.  It 
crystallises  unchanged  from  boiling  acetic  acid. 


Conjugated  compounds,  containing  a  nucleus  derived  from  C^'AdH^O'. 

« 
Anisanilide. 

Cahours.    (1848.)  iV.  Ann.  Chim,  Phys.  23,  353;  /.  pr.  Chem.  45, 149; 
Fharm.  Cenir.  1848,  600. 

TkumjflaniMamide,  Nitride  qf  anityl,  phenyl  and  hydrogen. 

Chloride  of  anisyl  is  treated  with  aniline,  and  the  mass,  whose  forma- 
tion is  attended  with  evolution  of  heat,  is  purified  by  repeated  crystallisa- 
tion from  alcohol.   Delicate  needles  which  sublime  at  a  low  temperature. 

Cahourf. 

28  C      ^ 168     ....     74-01     73*94 

N      14     ....      6-17     6-44 

ISH     13     ....      5-72     6-85 

4  0      32     ....     14-10    1377 

C*NH>H)*    227     ....  100-00    10000 


Anishydramide. 
C«N»H>*0«  (=  C«AdNH«0«?) 

Cahours.    (1845.)    N.  Ann.  Chim:  Phys.  14,  487;  J.  pr.  Ckem.  3G, 

424;  also  Ann.  Pharm.  56,  309;  Compt,  rend.  25,  458. 
Bertagnini.    Ann.  Pharm.  88, 128. 

Hydrurs  d*azoanieyle,    (Gerhardt.) 

Formation.     By  the  action  of  ammonia  on  anisylous  acid  (p.  121). 

Preparation.    When  1  vol.  of  anisylous  acid  is  left  to  stand  in  a 
closed  vessel  with  4  —  5  vol.  of  aqueous  ammonia,  the  m\ict\iT^  g;wA\»)\^ 

VOL.  Xfll.  ^ 
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deposits  beneath  the  oily  liauid,  shioing  erystalsy  wUcb  inereago^  tfll  ii 
course  of  a  monthi  the  voole  is  transfonned  into  m  enrBtalliiie  niaai^ 
which  is  freed  from  some  admixed  oil  by  pressing  between  blotting  p^er. 

Properties,  Colourless,  hard  prisms.  May  be  pulFerised.  Has  a 
faint  odour,  which  is  difficult  to  remove.  (Uahoiin.)  Melti  mt  abost 
1 30^  to  a  yellowish-brown  liquid.     (BertagninL) 


48  C      

2  N      

368     . 

28 

...     74-23    ... 
...      7-21    ... 
...      618    ... 
...     12-38    ... 

Calumn. 

74-23 

7-31 

24  H      

24     . 

.....      6-14 

6  O      

48     . 

12-32 

C«N2HMO«  .... 

468     . 

...  10000    ... 

10000 

Isomeric  with  anisine ;  stands  in  the  same  relation  to  talicjloiis  add  as 
zamide  to  oil  of  bitter  almonds. 

Decompositions.  1.  Transformed  into  anisine  when  kept  for  two  houi 
at  1 65°  — 170^  (Bertagnini.)  —  2.  When  dissolved  in  Alcohol  it  jieldi 
thianisiol  with  sulphide  of  ammonium.     (Cahoors.) 

Combinations,  Insoluble  in  water.  Dissolves  ii|  ffentlj  heaiei 
hydrochloric  acid,  and  crystallises  on  cooling.  DibsoItos  |n  ho(  ajeolral 
and  other,  crystallising  from  the  solutions  on  cooling. 


Anisine. 

C«N»H»*0«  (=  C*«N*H»0*,HM) 

Bertagnini.    Ann.  Pharm.  88,  128. 

Fonnaiion  and  Preparation,  Anishvdramide  is  heated  for  two  hours 
in  the  oil-bath  to  165"" — 170"*;  and  the  fused  product  is  dissolved  in 
boiling  alcohol  and  mixed  with  hydrochloric  acid.  The  liquid,  on 
cooling,  solidifies  to  a  crystalline  mass,  which,  when  freed  of  the  mother 
liquor  and  mixed  with  potash  or  ammonia,  yields  anisine. 

Properties.  Transparent  prisms.  The  solutions  have  a  strong  alka- 
line reaction  and  a  bitter  taste. 

Combinations,     Nearly  insoluble  in  boiling  water. 
The  anisine-salts  are  crystallisable. 

ITydrocMorate  of  Anisine,  —  C"N'H**0«,HC1.  —  White  shiniiif 
needles.  Dried  at  ordinary  temperatures,  it  contains  2^  atoms  of  water, 
which  are  expelled  at  1 00^.  Sparingly  soluble  in  water,  readily  soluble 
in  alcohol. 

Chloroplntinaie  of  An  isine.  —  C"N'H"0*,H  CI  -f  PtCl»  ?  —  Shining,  pale 
orange  scales;  sparingly  soluble  in  alcohol. 

Anisine  dissolves  in  alcohol,  but  sparingly  in  ether. 
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Atfhnudem  C"NH». 


Xylidine. 
C^NH"  =  C"NH*,H«. 

Chubch,    PhU.  Mag.  J.  [4]  9,  453. 

ForfnuUion  and  Preparation.  Nitrozylol  is  transformed  iaip  xylidine 
bj  redacing  agents.  (Cahonrs.)  For  its  purification,  the  owato  of 
zjlidine  is  repeatedly  crystallised,  and  then  deconipoeed  by  distillation 
with  lime.  When  the  nitroxylol  has  been  prepared  from  crude  xylols 
the  xylidine  is  contaminated  with  cnmidine  and  toluidine.  In  this  case, 
the  distillate  is  dissolved  in  hydrochloric  acid ;  a  sufficient  Quantity  of 
bichloride  of  platinum  is  added;  the  precipitate  which  may  iprui  is  dis- 
solved in  a  little  water;  and  the  whole  is  left  to  evaporate  over  sulphurio 
acid.  The  crystals  which  form  first  are  chloroplatinate  of  cnmidine,  and 
afterwards  the  double  salt  of  xylidine  forms  in  short  yellow  needles 
which,  when  distilled  with  soda,  yield  the  xylidine  nearly  oolonrless. 
(Church.) 

Propertiet.  Nearly  colourless  oil,  boiling  at  218^  —  21 4^  and  having 
a  faint  alkaline  reaction. 

Isomeric  with  ethylaniline,  bimethylaniline,  ethylopicoline  and  col- 
lidine. 

Decompositiom.  Xylidine  rapidly  absorbs  oxyjgfen  from  thp  air, 
acquiring  a  red  colour,  and  is  gradually  transformed  into  resin. 

Sulphate  of  Xylidine.  r-  Crystallises  from  water  in  long,  qoloi^f I0S8 
needles. 

Cliiundi* 

Ci«NHMO 180    ....    76-48 

S0»    40    ....    23-62    g3'41 

C»«NHMHO.SO» 170    ....  100-00 

Sparingly  soluble  in  cold  water;  the  solutioii  haA  an  acud  ir^ction. 

ChloroplaltnaU  of  Xylidine.  —  (Pnparationf  see  above.)  -^  ^%^f  yellow 
needles,  grouped  in  stars,  or  truncated  orange  prism«« 

Chnrdi. 

Pt 98-7  ....    80'19    80-27 

C^gNHMQ*  828-2  ....    69'81 

C?«NH»,HCl,PtC]«....  S26'9  ....  100-00       '  "' 

1.^ 
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7s:  Anonv.      l§.ij.      X.  i^d^'.  JTail  y.  ft.  143L  S14;  PftaniL  Oirtr. 

Gnrniiz  "y-r.ri^ff.      3ar.  Z£.^«.  Ptf  .  ^.  2.  334  ;   CVa.  file.  1855, 
9».  T:  ?'V  ai«f9L  i»r.  3.%:  jr.  .iM.  CloL  .H^L  45.  490. 


Firibzeun.     Ix  ^jts  irj  fryHmm  >i^  stimal  amktMamtm  mmd  of  coiL 
P*<pc-g*:fK.     L  T*ii*  wni^a  ViLisx  a&Q^«  ITi^  of  tke  aixtin  «f 
T^AScZft  uufti  cccuKfi  &:n  3Qai8-4€L    x.  lS4z  xn,  337X  is  Kixed  witk ft 
noBiieeaJbus  nxnr^j  H  fcnax  xhac  iaiL  vkkk  acts  tcij  ▼iokitlj 

alsrvu  »aii  fisMs.  sai  ix  opipjor  ^f  bii&er  abaowSs.  TW  part  boQii^at 
l%f '  s^dR  \^  v«l1  ^ouiii  w^i>  MOT  iiix?d  viik  the  aitrie  add,  to jie- 
T«as  expiofi^^a.  Tke  aci-i  iiud  m  Blzsii  vhk  vrnter,  beeoMOi  tmMA  mm 
ih^  Marasi<.a  <3ff  m  rc^dsft-jieZov  o-El.  vkU  oenao  to  be  iipaw  utr»- 
betur/:  tc«  aurli  Kxsiloti  li  flsered  tkxoczb  amft  paper,  aad  the  filtato 
M  boi*44  for  K!B«  ciae  to  exp^I  c»  lu:  tncei  of  tke  acatial  oQi,  tkn 
•otans^  w:th  p44Mh  aiti  dutHl'sd.  Tbe  oi)  wki^  paaea  over  witk  tbs 
water  ii  r«p«atedir  rMti£=d,  a=  i  the  poruoa  boiliag  hgtwcca  ITS*  aid 
ISO'  U  t^fAlnxi^L  The  part  of  the  mixtare  of  bawa  bmlinr  aboro  170' 
eontaiaa  a  eozui<ierable  qsaniiij  of  aniline,  vkicb  cannot  be  RmoTed, 
tsith^T  hj  repeated  rectification  or  br  recnr^tallisation  of  tbe  oxalate ;  br 
tbe  zct'ion  of  nitric  acid  :t  is  -i<>«troTel  vhils:  the  alkalis  bomologou  vith 
eoliidlne  remain  andecomposed.  —  Tiie  part  boiling  between  172' — ISO', 
when  treaUErd  in  this  manner,  yields  bj  distillation  witb  potash,  an  oil 
which  be^n>  to  boil  at  160%  and  is  composed  for  the  most  part  of  loti- 
dine;  onlj  the  portion  boiling  above  ISO'  yields  an  oil,  which  distils 
orer  f'/r  the  most  part  at  ITS',  and  when  rectified  Yields  pure  ooDidine. 
rAnderMon.)  —  2.  When  the  mixtnrc  of  chinoline  witb  other  bases,  which 
U  obtained  hy  the  distillation  of  cinchonine  with  potash,  is  subjected  to 
oft^reT><^terl  fractional  distillation,  the  portion  boiling  between  177' 
and  182'yicld<!,  with  solution  of  platinum,  chloroplatinate  of  coHidine. 
Thin  Malt  may  aUo  l>e  obtained  from  the  fraction  boiling  between  182' 
and  187'  if  another  base  mixcl  witb  it  has  previously  been  destroyed  by 
m«;anH  of  nitric  acid.     (Gr.  Williams.) 

3.  dr.  Williams  mixes  the  naphtha  obtained  by  the  distillation  of  tbe 
bitiimiiioiiH  Hliale  of  Dorsetshire  with  sulphuric  acid;  boils  with  water 
until  all  the  tar  in  converted  into  resin,  and  all  the  pyrrol  is  removed;  cod- 
contRitcH  the  lir|uid ;  noutralijses  with  lime  or  potash  and  distils;  8Upe^ 
Mitnniteii  the  difitillate  with  hydrocliloric  acid;  removes  the  non-basic  oU; 
thon  fiu[>erffatu rates  the  acid  liquid  with  lime  or  potash,  and  distill 
The  diNtillato  is  freed  from  ammonia  by  washing  with  strong  potash, 
then  dried  by  solid  hydrate  of  potash,  and  fractionally  distilled  uotii 
lif|uidff  of  constant  boiling  points  are  obtained.     The  small  portion  which 

f\nnnnn  ovrr  between  1*32'^  and  138''  is  lutidine  mixed  with  a  little  picolinc 
thn  mothnr-lifiuor  of  the  chloroplatinate  of  lutidine  yields  the  double 
N.ilt  of  pirolino) ;  the  portion  obtained  between  149  aud  155%  and 
botwoon   177"  find  182^  is  puro  lutidine;  and  that  which  passes  over 
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between  227°  and  258°,  is  collidine.  The  small  qnantity  which  distils 
over  above  260^  contains  parvoline,  C'**NH".  —  4.  The  mixtore  of  vola- 
tile alkalis  obtained  from  coal-oil  (xii,  337)  is  treated,  as  in  1,  with  nitric 
acid,  and  subjected  to  oft-repeated  fractional  distillation ;  the  part 
passing  over  between  150°  and  155^  is  lutidine,  and  after  it  a  small  quan- 
tity of  collidine  passes  over.     (Greville  Williams.) 

Properties,  Goloarless  liquid,  having  a  strongly  aromatic,  not  dis- 
agreeable odour.  Sp.  gr,  0*921.  Boiling  point  179°.  Forms  white 
fumes  with  a  glass  rod  moistened  with  hydrochloric  acid.  (Anderson.) 

Anderson.  Greville  Williams. 

16  C  96  ...  79-33  79-03  ....  79*34  ....  79*43 

N  14  ....  11-58  11-56  ....  11-55  ....  11-76 

11 H  11  ....   9-09 

Ci«NH" 121  ....  100-00 

Isomeric  with  bimetbylaniline,  ethylanilinei  ethylopicoline,  and  zylidine. 
The  collidine  examined  by  Anderson  had  been  prepared  from  bone-oil;  that 
examined  by  Gr.  Williams  from  shale-oil. 

Insoluble  in  water.  It  dissolves  a  small  quantity  of  water,  which  it 
again  gives  up  to  hydrate  of  potash.  Dissolves  readily  in  acids,  but  does 
not  neutralise  them.  It  does  not  precipitate  the  salts  of  baryta,  mag- 
nesia, lime,  manganese,  or  nickel.  It  precipitat.es  alumina,  sesquioxide  of 
chromium,  oxide  of  zinc,  sesquioxide  of  iron,  and  mercurous  oxide  from 
their  solutions;  it  forms  a  precipitate  with  nitrate  of  lead,  but  not  with 
the  neutral  acetate.     (Anderson.) 

With  corrosive  sublimate  it  forms  a  double  salt,  which  precipitates  in 
curdy  flakes,  and  crystallises  from  hot  water  in  needles.    (Anderson.) 

Chhroplatinate  qf  collidine  forms  orange-yellow  flakes. 

Anderson.  Gr.  Williams. 

a.  b,             c. 

16  C  96   ....  29-33  28-88  ....  29-30  ....  29-40  ....  2940 

N  14   ....   4-31 

12  H  12   ....   3-66  3-60  ....  3-55  ....  3-83  ....  3*83 

Pt 98-7  ....  30-16  30-18  ....  29-99  ....  30-08  ....  30-07 

3  CI 106-5  ....  32-54 

C"NH»,HCl  +  PtCl«  ....  827-2  ....  100-00 

The  salt  analysed  by  Anderson  was  prepared  from  bone-oil ;  that  analysed  by 
Or.  Williams,  (a)  from  chichonine ;   b  from  coal-tar-oil;  e  fh>m  shale-oil. 

Collidine  dissolves  readily  in  alcohol,  in  ether,  and  in  oih  both  fixed 
and  volatile.    (Anderson.) 


Ethylcollidine. 

C«°NH"  =  C"N(C*H»)H»«. 

Andbbsok.    N.  N.  Phil  Mag.  J.  9,  221;  Ann.  Pharm.  94,  365. 

When  iodide  of  ethyl  is  heated  with  collidine  in  the  water-bath^  aiL 
oily  liqnid  separates,  which,  when  freed  from  exoeea  of  \od\^<ft  ol  ^-^X^Sa 
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J"iiiirr-i-»i  'H.:  /-;:r~.— '  ?  1  "^itKi  rrjfii  a*x*ie  itauc  icid  u 
*a"Mi.TT-i  T.  ir^r  :_sr._:io  .:.  1  7«n'.i3  :r  ^i^i  :iK*r-:rr£2  scblixnei  in  lirge 
T«;.  : T  rrT-yc:*-:?.  n:*  Uf  r-*ri:;r  7*^:  7ifc»es  rr*c  ii  ii«  mzsoos  distillite, 

Tirf  ;  f  :-:cc.  .if:  »^j«;ri  ":■:::  --i ;  r.  Jisscsi-r*  :c  ?rnt  jia-i  alloved  to  swi^ 

▼i::i  ir?  fr«-«i  rr::n  -^:.^  ■:.?  u:  1  r.rxrT^  ssinec?  rr  pressiog  betvcen 
:;li?  .:  vATfr  iiii  :-  -jr-ic;:^  '.i-i  i;i'*..:^  s:Ir:::c  ^:L  animal  chl^ 
cv^  Azi  rrjeii^fLj  :?Tfz*.^^:i^.  Tif  rcjci'.^  i?  iaaulj  obtained  pure 
It  :rr«iLJ*.:^  .;  Vr;i  ▼flki  iixi:^.  >rir-  r^izx  takf a  tc'resioTe qnicklT 
th*  n::i^r-l  .i.r*.  ▼!  :i  :in  rei  :ii  ^xz^.e^j*!  ;■.■  li*  air. 

2.  Ufz::  i:  £  :«  *:•::>£  -v.ii  ^477-3  :r  l:3-» :  earboiuc  acid  passed 
llir:"i^h  :ie  >:1;:,.-.  :if  ll:c>:-i  l:;i:I  f Tiro:a5*d  to  dijiuew;  and  the 
TC«:die  exTnc:**!  w.:^  eii-fr.  w  *:;!i  ifr«:6,if  Tc-:«i*ii  cTjftals  on  erapo- 
rativn  Th^  crj«:Al*  ire  :  :ir -i^i  as  :z  I.  lia  prxxsH  a  sx  so  prodadifvii 
tb*  i:rzxT. 

Pr  ;^f.-IV^    Beta-.  TV  in  crT?:4lll*e?  fr:=:  a!ct;l;:l  in  large,  vell-defincJ. 
brilliact  prljics.  U^I:=fcin^ 
those  obtained  from  wjter. 

Taftes  filightlj  eveeL  Neutral.  Poes  not  melt  a4  10d\  Wben 
beated,  it  eabiioies  completclj  in  snfiocating  rapout.      TIm  cijilal^ 


.he  Cwidri;:c  «v<:em;  tbev  ar«  shorter  than 
X  PP.  IP^oPfx  Px.     (>Iiller.) 
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dried  in  tlie  air,  do  not  lose  weight  in  yaeao  over  sulphuric  acid,  but  on 
heating  them  to  ]00%  water  evaporates^  together  with  a  large  quantity  of 
beta-oroini  so  that  the  loss  amounts  to  30  per  cent,  and  more. 

Dried  in  taeuo  o9er  iulphvric  aeid,      Stenhoose. 

16  C  96  ....  69-56  6870  ....  69*20 

10  H  10  ....   7-24  7-22  ....   7*50 

4  O     32     „..     23-20    2408     ....    23  30 

C»H»0«  138    ....  10000    100-00    ....  100-00 

SteDboue  gave  the  empirical  formula  C^SH^Oi®,  which  requires  68*68  per  cent. 
C,  and  7*22  H.  Gerfaardt  gaye  the  above.  According  to  a  previous  conjecture  of 
Strecker,  it  ii  C>«H>«0>,3H0  (calcuUted  687  C  and  7-1  H) ;  by  which  iu  formation 
ftum  nsnic  add,  iappoilni(  the  fbrmula  of  the  latter  to  be  C^U^Di^  ia  eiplained  as 


C«HttCl"  =.  C««awO«  +  ACG»  {Ann.  Pharm,  68,  114). 
It  k  hooKilogovs  iHth  ordn.    (Gerhardt,  Campt,  ehim,  1849,  12T.) 

DeeompoeUwns,  1.  Beta-orcin  is  readilj  inflammable,  and  bums  with 
a  very  smoky  flame.  —  2.  When  treated  with  ammonia,  it  assumes  a 
magnificent  blood-red  colour  in  a  few  minutes,  more  rapidly  than  orciu; 
it  becomes  darker  on  standing,  but  not  reddish-brown  like  orcin.  — 
3.  With  carbonate  of  potash,  or  caustic  potash,  it  forms  a  purple-red 
eelouring  matter,  probably  the  same  amorphous  red  body  Uiat  Knop 
obseryed  in  the  prejiaration  of  usnate  of  potash  (Ann,  Phatm.  49,  107). 
—  4.  When  treated  with  a  solution  of  chloride  of  lime,  it  turns  blood-red, 
but  not  Tiolet 

CombinatioM.  Beta-orcin  is  much  less  soluble  in  cold  water  than 
orein;  it  is  readily  soluble  in  boiling  water. 

Its  alcoholic  solution  does  not  precipitate  the  salts  of  baryta,  lead, 
iroD,  copper,  or  nitrate  of  silver,  not  even  on  the  addition  of  ammonia. 
Subaoetate  of  lead  produces  a  precipitate  which  is  soluble  in  eicess, 
reijr  unstable,  and  quickly  turns  deep  red  on  exposure  to  the  air. 

Beta-orein  dissolyes  readily  in  alcohol  and  in  ether. 


Sparteine. 

J.SiENHOUSE.    (1851.)    Arm.  Fhcain.  78, 15;  Fharm.  Cfentr.  1851, 439. 

Source.     From  Spariium  scopanuin. 

Preparation.  Finely  divided  Spartium  scoparium  is  exhausted  by  six 
or  eight  honrs  boiling  with  water,  and  the  extract  is  reduced  to  one-tenth  of 
its  bulk.  After  24  hours,  the  solution  deposits  a  leaf-green  gelatinous 
mass,  containint^  scoparin,  which  is  strained  off  and  washed  with  a  little 
water.  On  dissolving  the  residue  in  boiling  water,  slightly  acidtilating 
with  l^diochlorio  aeid,  and  filtering,  the  solution  agaiii  aoUdi&^a,  ^viVvdl 


jevnanliOBiM 

.  "T-.  'ZL.  '■"-rfi  i_r=i?-i.  1-112  r>oiiiiiiL  skC  ixxii  TsetiSed,  civet  off  E&it 

=  ^vi^   •^'^■^  fsi-r.:.::::.  it=iL  le  .ubc  h  x  sBicinaei  s>  liae  veigbt.    The 

A  jgTM  ■Tn'Tf  nine,  aadadight 

il.-:i.;r^<-b'.d  k:^::!:  j:  lair  i  ^^sy  iicss  tms^  aai  kigUjr  ammtk  «o- 
i'.-^E=L  7-7  ^  jzik=i:r  n  -ix:e:  t^shsce  s  consfte  sa4  mieodBe.  A  drop 
iLsr^i-^T-L  zi  ^r^Li:  usjl.  siil  fcnrnrrwcBPtc  s»  m  Tihfcit  or  m  Mulldo^ 
skiBiis  iizrxissxiac.  iiilii  -v^i.  ly  &  foae  ic  mfor.  vUrk  laate  for  5  or  6 
iiiiizs.     i  r**^^~  miZisa  1  iii3?  =idai£»  fae  fcvifaaw  ezciftaHMBt and  thea 


~  «.  I. 

15  J       _        Ml   ...     -1-1.  ..—  If  C  K  -  »«ft  -,  7M8-7I7I 

y              :,    .    ::-4  -..  .      X l«  —  ll-» 

::  H -.    12    .    .:  -I       -  :s  h u  _  ir*7  —  ii-«i  -  IHI 

:  >-£=       ::•  ...  iw-w  ..      cve^   ...  m  —  io«^ 

c  v^  i.-tfi  .-^-TT  r^i-nae  :if  raasts  aski  :w:giiifid.  I  ia  racvo  owr  tslpliaric  Kid. 

IV-.-wr-../.:  ."f-  -  ST*r:«ir*,  *xy:«d  to  the  air  for  »  few  diji, 
t-r:i*  CTvi^r.  —  ^.  I:  :-V=*  vrl'.:*:*h  inrlnff  distOlatioD.  —  3.  Wben 
irea:^!  w;-/-  :-.■•:%  •-.  ::  ri^r-Tzes  hea:ed.  and  i«  converted  into  %  hrowa 
resic.  —  4.  W't-zZl  b-  ".vi  w::r  a-  ex«*s  -f  hyJrj^lorie  acid,  it  is  decom- 
pose I  ar.  i  vir I :?  a  ^. " -t: :::  which  fmells  of  mice.  —  5.  It  ie  slowlj  decom- 
pose i  bv  b  i.::  J  ^  '.'z.  :-::::r  j  -^i-.r:*:  a-!  1.  Water  added  to  the  eolubon 
after  the  nitric  at: I  la?  cv.'.r-:ra:-E-i  od".  precipitates  light  flakes.  The 
liouil  filtered  :t*:-zi:  the  dikes  vields  chloropicrin  when  treated  with 
chloride  of  lime,  ar.J  a  v.Maiile'base  when  saturated  with  potash  ind 
distillcl  —  0.  Sparteine  does  not  yield  aniline  hj  distillation  with 
potash. 

Comhimiiions.  Sparteine  is  slightly  solnble  in  water,  but  itself  takes 
np  a  little  water  an*!  becomes  turbid. 

Sparteine  completelv  saturates  acids.  The  chloride  and  nitrate  cannot 
bo  obtiiincii  crystallised  in  vacuo. 

A  solution  of  sparteine  precipitates  a  green  compound  from  nentnl 
chloride  of  copper.     It  precipitates  neutral  and  basic  acetate  of  Itad, 

loromercuraie  ofSpartfine,  —  A  solution  of  sparteine  in  hydrochloric 
nns,  with  chloride  of  mercury,  a  white  crystalline  precipitate, 
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-wbich  must  be  filtered,  washed,  and  recrystallised  from  warm  dilute  hydro- 
chloric  acid.  It  forms  very  brilliant  right  sqaare  prisms.  (ooPoo. 
00  P  00.  00  F2.  P.  P  00.)  (Miller.)  It  does  not  give  off  water  when  heated 
to  100°  in  yacao.  It  is  scarcely  soluble  in  water,  but  dissolves  readily  on 
the  addition  of  hydrochloric  acid.     Almost  insoluble  in  alcohol. 

I. 

15  C  90     ....  31-14 

N 14      ....  4-84 

14  H 14      ....  4-87 

Hg    100-2  ,..  34-62 

2  CI      70-8  ....  24-53 

C»*NHW,HCl,HgCl  289-0  ....  10000 

II. 

16  C  96 

N  14 

14  H  14 

Hg 100-2 

2  CI  70-8 


32-54     .... 

....    30-77 

4-74 

4-74     .... 

....      5-26 

33-97     .... 

....    34-09 

24-01     .... 

....    24-22 

Ci«NH»HCl,HgCl 296-0  ....  10000 

Stenhoiue  found  the  hydrogen  too  high,  becaiue  mercury  passed  OTer  with  the 
water. 

Hydrochlorate  of  sparteine  produces  a  yellow  crystalline  precipitate 
with  terthlaride  of  gold.  The  precipitate  dissolves  with  difficulty  in 
water,  but  readily  in  warm  hydrochloric  acid,  from  which  it  separates  on 
cooling  in  brilliant  micaceous  crystals.  ^ 

Chlaroplaiinate  of  Sparteine,  —  Hydrochlorate  of  sparteine  produces, 
with  bichloride  of  platinum,  an  abundant  yellow  precipitate^  which  may 
be  obtained  in  crystals  by  dissolving  it  in  warm  concentrated  hydro- 
chloric acid  diluted  with  an  equal  volume  of  water,  and  leaving  the  solu- 
tion to  cool. 

It  forms  fine,  brilliant,  square,  prismatic  crystals.     (Fig.  73  without 

a\  odP.  ooi^oo.«Poo.  Poo.  ^00.  — y:  y  =  105^  24' j  t  :  t  =  98**  48'.) 
(Miller.)  Permanent  in  the  air.  Gives  off  5*54  per  cent,  of  water, 
(2  atoms  =  5*18  per  cent)  when  dried  in  vacuo,  slowly  at  100%  and 
rapidly  at  130^  — 150'',  without  undergoing  any  further  change. 
Decomposed  by  boiling  with  water  or  alcohol. 

Soluble  in  warm  hydrochloric  acid,  insoluble  in  cold  water  and 
aleohol. 

I. 

15  C  90  ....  26-38 

N  14  ....  4-10 

16  H 16  ....  4-68 

2  O  16  ....  4-73 

Pt 98-7  ....  28-93 

3  a  ..„ 106-2  ....  31-18 

C>»NH»,Ha,Pta»  +  2Aq....  840'9  ....  IWOO 
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II.  Dried  m  pmemo, 

16  C  96      27-67  ....  26'44 

N  14      4-03 

16  II  16      4-68  ....  4-87 

2  O  16      4-61 

Pt  98-7  28-45  ....  28-78 

3  CI  106-2  30-62  ....  30-64 

C»«NH",HCl,PtCl=  +  2Aq  346-9  100-00 

IHcrate  of  Sparteine.  —  A  cold- saturated  alcoholic  solution  of  picric 
acid  produces  a  yellow  precipitate  on  boiling  witli  alooholie  aparteiae. 
If  the  cryRtalline  precipitate  is  filtered  off^  washed  with  a  little  hot  water, 
and  then  dissolved  in  a  larc^e  (quantity  of  boiline  alcohol,  the  solntioii 
deposits,  on  cooling,  long,  brilliant,  brittle  needles,  from  1  to  2  incbei 
long,  resembling  picrate  of  potash.  Permanent  in  the  air.  Does  notion 
weight  on  drying  in  vacuo  at  100°. 

Explodes  rather  violently  when  heated.  Heated  with  aqaeons potH^ 
it  is  converted  into  picrate  of  potash  and  sparteine.  It  ia  bat  slightly 
soluble  ill  alcohol,  even  at  the  boiling  heat. 


27  C    

..  162     .... 
..     56     .... 
..     16     .... 
..  112     .... 

46-81 

4  N    

16  H    

16-20 
4-68 

14  O    

32-37 

C>»N1I»3,C»^»HH>2    

11. 

28  C   1G8 

•1  N r>6 

..  346     .... 

....     47-72 
....     15-90 
....       1-57 
....     3181 

10000 

Stenhouse. 

46-57 

15-68 

1()  II  16 

..     ..        4*81 

11  ()  112 

32-94 

(:"NH",C»-X'41W  352 

....  10000 

100-00 

Oxifazo^nuclem  C"NH'0*. 

Apophyllic  Acid. 
c"Niro'  =  C"Niro*,o*. 

WoiiLER.     (1844.)     Ann.  Pharm.  50,  24. 

Til.  Anderson.      Edinh.  PhiL  Trans,  20,  347;  Ann,  Pharm.  SG    196; 
P/iann.  Ccnfr,  18r>;J,  187. 

Formation.  1.  By  tho  dcoompo.sjtion  of  chloroplatinato  of  I'otamioo 
(Wiihler.)  —  2.  By  tho  action  of  dilute  nitric  acid  upon  cotamim'. 
(AndiT.Mjn.) 

Prfpanttion.  1.  Cotjirnine  in  dinsolvod  in  nitric  acid  diluted  wiih 
twice  it^  vulunio  of  water,  strong  nitric  acid  is  then  added,  and  tho  whol« 
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hefttod  to  boilingi  whereopoa  abandance  of  red  rapoort  are  erolred.  A§ 
Boon  ae  a  small  portion  of  the  eolutioDi  on  boing  mixed  with  alcohol  and 
ether,  (juicklv  deposits  crystals  (if  no  crystals  appear,  the  beating  must 
be  continued),  the  wbole  of  the  solution  is  treated  in  the  same  wavi  and 
the  crystals  which  are  deposited  after  24  hours,  are  filtered  off  and  puri- 
fied by  boiling  their  solution  with  animal  charcoal  and  reorystallisinff. 
A  great  excess  of  nitric  acid  hinders  tbe  precipitation  of  the  apophyllic 
acid.  (Anderson.^  —  2.  On  decomposing  chloroplatinate  of  cotamine 
with  sulphuretted  nydrogen,  filtering  off  the  sulpuide  of  platinum  and 
evaporating  the  filtrate  with  hydrate  of  baryta,  apophylUte  of  baryta 
was  found  in  the  residue;  and  after  extracting  the  cotarnine  with 
alcohol  and  boiling  tbe  residue  with  dilute  sulphuric  acid,  a  yellow  solu- 
tion was  obtained  which  deposited  crystals  ot  apophyllio  acid  after  the 
lapse  of  several  weeks.    (Wdhler.) 

Propertiei.  CrystalliseSi  on  cooling  its  boiling  saturated  solution,  in 
rather  long  anhydrous  prisms,  which  do  not  effloresce  when  heated. 
Saddens  litmus  strongly,  and  has  a  weak  acid  taste.  (Wfthler.)  Melts 
at  205^  and  solidifies  into  a  crystalline  mass  on  cooling.    (Anderson.) 

Ai  100*.  Attdsrtott. 

lec ee  ....  53*04  52-79 

N 14    ....      7*78 

7  H  7    ....      3-86 

8  O  64     ....    38-37     4*00 

CMNH'O" 181     ....  100-00 

DeeampoiUumi,  ApophTllic  acid,  when  heated,  melts,  chars,  and 
erolves  an  oily,  strongly  alkaline  liquid,  which  smells  of  chinoline. 
fWohler.)  By  distillation  it  yields  a  neutral  oil,  as  well  as  a  base  which 
IS  coloure<l  by  chloride  of  lime.  (Anderson.)  —  2.  It  may  be  oxidised 
to  oxalic  acid  by  nitric  acid.    (Anderson.) 

Cfmhinatloni. — With  Water,  —  a.  Ifydraied  Apcf]^hyUic  aeid  oryniMX' 
lises  from  a  saturated  and  not  boiling  solution,  in  colourless,  very 
•harp  rhombic  octahedrons,  the  form  of  which  approaches  to  that  of  a 
square-based  octahedron.  Angles  of  the  base  about  88^  and  02^  Dihe- 
dral angles,  about  100''  28',  105''  24',  and  190''.  The  crystaUi  cleave  very 
readilv  in  a  direction  parallel  to  the  base,  forming  faces  of  pearly  lustre, 
like  the  crystals  of  apophyllite  (hence  the  name). 

Oives  off  water«  amounting  to  about  0  per  cent.^  at  a  temperature  much 
below  100^  (2  atoms  =  9*04  per  cent).     (Wdhler.) 

b.  Aque^uM  Apophyllie  Acid.  —  Apophyllio  acid  dissolves  slowly  and 
with  great  difficulty  in  cold  water. 

It  is  soluble  in  sulphuric  acid.    (Anderson.) 

Apophpllate$.—Tho  apophyllates  are  all  very  easily  solnble. 

ApophpUaU  qf  Ammonia  forms  small  prismatic  needles.  It  is  readily 
•olnUe  In  water. 
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ApophyUate  of  Baryta  ia  obtdned  in  \ 
the  acid  with  carbonate  of  baryta  and  addiig  < 
[Anderson.)  

Apophyllate  of  ammonia  does  not  predptete  Umd^mttt,    (WAIk) 

ApaphyUaieofSUveriMohiaint 
sarbonate  of  silver  and  preoipitatinff  the'wditioir 
[t  forms  a  crystalline  powder,  whidi  biinu  slowly  wi 
%  residue  of  metallic  silver.    It  is  easily  solBbb  ia 
Uoohol  and  ether.    (Anderson.) 


16  C     

96 

....    88-22     ... 
^      4-85 
^      208    ^ 
....    87-52    ^ 
..    22-38 

Ij  mg 

N    

«H 

Ag  „... 

8  0     

......    14 

6 
......  108-1 

64 

Z  sr*ss 

CWNH«AfO*    .. 

......  288-1 

...  lOOOt 

Apaphyllate  of  Silver  with  Niirate  ofSher. — Apophyllato  of  s» 
monia  forms  after  a  while^  with  nitrate  of  nlver,  small  orfstelliBe  sIh% 
srhich  soon  increase  to  ffronps  of  fine  needles^  retemMimr  mqIHbl  ft 
Bxplodes  violently  when  heated,  like  oxalate  of  ailTar.     H%ktly  asUUi 


in  water. 


16  C  96  ....    20-95 

2N  28  ....  6-11 

6H  6  ....      1-30    8-20 

2  Ag  216-2  ....    47'20 49*70 

14  O  112  ....  24-44 

C»n»J«H«Ag»0"    ....  458-2  ....  10000 
Apophyllic  acid  is  insoluble  in  alcohol  and  in  ether. 


Primary-nucUui  C**H"*. 
Oxygen-nucleus  (?«H»H)». 

Camphrene  C"H'K)*. 

J.  Cbautabd.    Oompt.  rend.  44, 66;  J.  pr.  Ohm.  71,  810;  Ckem.  CMr. 
1857,  156. 

Preparation.  250  grammes  of  Japanese  camphor  are  heated  with 
1  kilogr.  of  sulphuric  acid  in  a  water-bath  for  12  or  13  hours.  A  daik 
jrellow  solution  is  then  formed,  which  is  diluted  with  water,  and  ike  pie- 
eipitated  oil  is  washed  with  potash  and  distilled  over  chloride  of  caMua. 
Colourless  camphrene  passes  over  at  240^  amounting  to  about  two4liiid| 
of  the  producty  and  then>  «s  the  temperature  rises,  a  mixtnro  of  cs 
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and  camphor,  which  is  collected  separately  and  freed  from  nndecomposed 
camphor  by  digestiog  it  for  two  hours  in  a  water-bath  with  sulpharic 
acid. 

Properties.  Coloarless  oil^  which  boils  at  240°  and  does  not  solidify 
at  —10^ 

It  does  not  affect  polarized  light.  Sp.  gr.  =  0*974  at  6^  Has  a  slight 
aromatic  odoar.     Vaponr  density  =  4*517. 


16  C  

...    96 
...     12 
...     16 

....     77-42 
....      9-68    , 
....     12-90     , 

Chanterd. 
77*14 

12  H  

2  O  

9*64 

13-22 

CMH»0»    

C-vapour  „ 
H-eas    

...  124 

....  100*00    . 

Vol. 

16    

....     12    

100-00 

Density. 
..     6-6560 
..     0*8316 

O-gas    



1     

..     11093 

Camphrene 

vapour 

....       2     

1     

,.     8.5969 
..    4-2984 

Deeampositions.  1.  Camphrene  is  dissolved  by  boiling  nitric  acid 
with  evolution  of  nitrous  acid.  Water  precipitates  from  the  solution  a 
soft  uncrystallisable  resin,  soluble  in  alcohol.  Neither  camphor  nor  cam- 
phoric acid  is  formed  in  this  reaction.  —  2.  It  is  coloured  red  by  fuming 
sulphuric  acid,  but  no  combination  takes  place.  —  3.  Fused  with  hydrate 
of  potash,  out  of  contact  with  the  air,  it  forms  a  mass  which  solidifies  on 
cooling  and  from  which  a  yellow  resin  may  be  extracted.  This  latter 
does  not  yield  camphor  by  distillation. 


Oxygen-nucleus  C"H*«0*. 
Cholesteric  Acid. 

Rbdtenbachbr.     (1846.)    Ann.  Pharm.  57,li5. 

ScHLiBPBB.     Ann.  Fharm.  58,  385. 

GuNDBLACH  &  Strbckbr.    Ann,  Fharm.  62,  226. 

Formation.  By  the  action  of  nitric  acid:  1.  upon  choloTdic  acid, 
2.  upon  cholesterin  (Redtenbacher) ;  3.  upon  cholic  acid  (Schlieper); 
4.  upon  hyocholic  acid.   (Gundelach  &  Strecker), 

Preparation.  1 .  The  residue  which,  on  treating  choloidic  acid  with 
nitric  acid,  remains  in  the  retort  after  the  volatile  products  have  distilled 
off,  consists  of  crystalline  cholo'idanic  acid  and  a  yellowish  brown  acid 
liquid^  containing  oxalic  acid,  cholesteric  acid,  nitric  acid,  and  a  soft 
resin.       This  liquid  is  filtered  from   the   choloidanic  a^i.  ^\tq\i\^ 
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powOared  fflMi^  tlitii  dUvtad  wiik  iP»|«  adl  IllMd  fi^ 

Mid  the  mtrftte  if  eTmpontted  dowa,  agidii  dOatod  wMli  wi 

evaporated  down,  &e ,  nntil  the  soft  rerin  is  eepamtad.      Thm 

neutralised  with  ammonia^  precipitated  inth  an  eia—i  of  I  ~ 

and  boiled.    Oxalate  of  nlTir  ia  thenjpneipitafted,  wUb 

silver  remains  in  solation,  and  is  obtained  in  eijitab  aftar  ttaHsPm 

filtered  solntion  has  cooled.    The  nlveHdi  is  iMpepfcd  in'viiBr  m 

snlphnretted  hydrogen  passed  Ihrongh :  Ae  whob  la  CImk  wanaa^  ik 

tared,  and  the  nitrate  evuK>rated:  the  wokateria  aaid  i 

as  a  gammy  mass.    (Bedftenbacher.) 

2.  From  ChoktUrm.    Cholastetin  is  ^stiOad  widi 
nitric  acid,  and  the  distiUate  repeatedly  poaiad  back  aus  loay  aa  tta  asCia 
continues.    Water  is  finally  poured  into  the  zaftor(  bt  av49r  to  IPRJ 
all  the  volatile  acids,  and  the  residue  is  dilated  wtth  water^  whieh  i 
rates  a  small  quantity  of  resin.     The  filtered  solntMni  yMda 
acid  on  evaporation.     (Redtenbaaher.) 

3.  From  Oholie  acid.  When  cholic  acid  ishaataj  with  ■itrieaaidiaa 
retort,  a  violent  reaction  takes  place  accomppaied  hgr  ateong  feodrag  aal 
evolution  of  red  vapours ;  the  liquid  is  then  boiled-rin  aaae  of  oihrdiaas 
which  solidify  on  cooling,  continaing  to  swim  vmb  tbe  Bqara— Mr 

nntil  aJi  evolution  of  nitrons  add  hiu  oaaaad : 


five  or  six  days,  or  L  , 

remaining  yellowish  solution  is  evaporated  on  a  watei4alL  It  thsa 
deposits  a  transparent  yellowish  gum,  which  n^y  be  aapmiM  fi^» 
undecomposed  cholic  acid  by  repeated  solatton  in  WftpTj  wlari^g  aad 
evaporating,  until  the  residue  dissolves  without  tuUditT-  u  tUasfaaes^ 
neitner  vobtile  acids  nor  oxalic  acid  are  formed.    (EUmapir.) 

4.  From  EyoAolic  add.  Hyocholic  acid  is  diatijlad  wilk  fawv 
nitric  acid  as  long  as  nitrons  acid  continues  to  bp  evolvad  ;  Aa  lasidid 
liquid  is  dilated  with  a  large  Quantity  of  water,  then  deaantad  Crapi  Iks 
resinous  matter,  concentrated,  and  saturated  with  ammcmiay  whidi 
causes  a  red  coloration.  It  is  then  rapidly  evaporated  and  nuxcd 
with  alcohol,  whereupon  it  gradually  deposits  crystala  of  oxahiie 
of  ammonia.  The  mother-liquor,  mixed  with  more  alcohol,  deposits 
nitrate  of  ammonia  ;  chloride  of  calcium  is  then  added,  whieh  prodacei 
a  rust-brown  gelatinous  precipitate  of  cholesterate  of  lime.  The  precipi- 
tate is  obtained  of  a  lighter  colour  by  washing  it  with  dilute  aleoool  and 
repeatedly  dissolving  it  in  water  and  reprecipitating  with  aioohoL  It  is 
finally  converted  into  cholesterate  of  silver  by  precipitating  the  aqueoas 
solution  with  nitrate  of  silver.    (Gundelach  &,  Strecker.) 

Properties.  Cholesteric  acid  is  deposited  by  evaporation  from  its 
aqueous  solution  as  a  gummy  light  yellow  mass,  which  laasaiaa  aolt  ia 
the  interior.  It  has  a  rather  acid  and  strongly  bitter  taate.  (Badlsa* 
bacher.) 

DeeompomHom.  When  heated  in  small  tubes  it  evolyaa  a  faiawa, 
suffocating,  bitter  vapour,  and  leaves  a  residue  of  chareoaL  Baraa  ia  thi 
air  with  a  smoky  flame.     (Bedtenbacher.) 

Camhinatiom.  Cholesteric  acid  becomes  soft  in  moiat  air.  H  dis- 
solves readily  in  water  and  forms  a  yellow  solution. 

The  cholesterates  of  the  alkalis  and  alkaline  earths  do  aM>t  atTatallasa; 
they  dissolve  in  water.    (Redtenbaoher.) 

Chole$teraU  pfLime.  —  The  lime-salt,  prepared  according  to  ^  gava^ 
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when  dried  at  100^  24-2  per  cent.  CaO, 397 C,  and 5*4  H.  (C*«Ca»H*0» 
requires  25*0  per  cent.  OaO,  42*4  C,  and  3*6  H.) 

It  dissolves  readily  in  cold  water  and  is  precipitated  by  boiling. 
After  the  solution  bas  been  exposed  to  the  air  for  two  months,  it  is  pre- 
cipitated by  acids  in  brown  flakes.  The  aqueous  solution  is  precipitated 
by  alcohol.     (Gundelach  k  Strecker.) 

The  alkaline  cholesterates  form  yellowish  precipitates  with  salts  of 
the  metals;  they  precipitate  ferric  nits  yellowish  brown,  and  ouprio 
salts  yellowish  green.     (Redtenbacher.) 

CffudetUi'aU  of  Silver.  —  Preparation  (p.  158).  Or  oholesterate  of  lime, 
obtained  according  to  4,  is  precipitated  with  nitrate  of  silver,  whereby 
yellow  flakes  are  formed.     (Gundelach  &  Strecker.) 

In  order  to  obtain  the  silver-salt  crystallised,  the  liquid  is  mixed  with 
a  little  nitrate  of  ammonia,  which  acts  as  a  solvent,  and  boiled,  the  greater 
part  then  dissolving.  The  solution  is  filtered  boiling,  and,  on  cooling 
and  concentrating  the  mother-liquors,  yellowish  granular  orystalline 
crusts  are  obtained.     (Schlieper,  Grundelach  &  Strecker.) 

Redtenbacher. 
Dried  at  100".  a.  b. 

16  C    96      ....    28-99    23-70    ....    2390 

8  n    8      ....       1-99     2-23     ....       2-31 

8  0    64      ....     15-99     15-82     ....     16-28 

2  AgO  232-2     ..     6803     58-25     ....     67-61 


C"Ag«H80'«    400-2 


16  C  .... 

8  H .... 

8  O  .... 
2  AgO 


100-2  ....  100-00     ... 

100-00    ....  10000 

Dried  at  100". 

Schlieper.     q^^^^^^ 

96      ....    23*90    ... 

23-81     ....    24-1 

8      ....       1-99    ... 

2-35     ....      2-4 

64      ....     15-99    ... 

16-14    ....     15-8 

IZ2'2  ....    58-03     ... 

57-70    ....    577 

C"Ag»H»OW 400-2  ....  100-00  100-00  ....  1000 

a  was  obtained  from  chololdic  acid,  b  from  cfaoleaterin. 

Cholesteric  acid  is  readily  soluble  in  alcohol  and  forms  a  yellowish 
solniioD.     (Bedtenbacher.) 


AiChnueUtu  C^NH". 


Conine. 

C^H"  =  C"NH»H«. 

A.  L.  GiSBM.    (1827.)    Br.  Arch.  20,  97. 
R.  Braicdbs.    Br.  Arch.  20,  111. 
Trommsdorf.    N.  Tr.  12,  2,  49. 
Obiobr.    Mag.  Pharm.  85,  72,  and  259. 
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LiBBio.     Mag,  Phaim,  36, 159. 

Boutron-Chablard  &  0.  Henrt.  Amiih.  Cldm.  Phy9.  61,  337;  J.  Han. 

22,  277. 
Ortioosa.    Ann,  Phaitn,  42,  313. 

Blyth.     Chem.  Soc.  Qu,  J.  1,  345;  Ann.  Pkarm.  70,  73. 
A.  W.  HoFMANN.     Ann,  Pharm,  74, 175. 
y.  Planta  &  A.  KEKULig.    Ann.  Pharm.  89,  129. 
Wertheih.    Ann,  Pharm.  100,  335;  Pkarm.  Ctnir.  57,  41. 

Conieine.     (Berzelios.)     Coniine, 

Conine  was  obtained  by  Giseke  (1827)  as  an  impare  mlphate,  pnt  byGa|V 
(1831),  and  recognised  by  him  as  an  organic  alkali;  ham  Tiews  w«ra  opposaikf 
Deschamps  (/.  Pharm.  21,  74 ;  22,  231),  but  confiniied  by  Boutran-Chiriwi,  mi 
O,  Henry. 

Sources.  From  tbe  berb  and  seed  of  Conium  macukUum,  —  AIm  bm 
tbe  flovrers  of  tbat  plant     (Wertbeim.) 

Formation.  By  beating  conydrln  witb  anhydrous  phosphoric  acii 
(Wertbeim.)  —  By  treating  the  alcoholic  extract  of  imperatoria-root  with  pot■^ 
Wagner  obtained  a  YoUtile  base,  which  he  belieres  to  be  conine.  (J^.  j»r,  Ckem  SI, 
504.) 

Preparation.  1 .  Tbe  seeds  of  hemlock  are  distilled  with  cuhonate  of 
potash  or  bjrdrate  of  lime,  and  tbe  yellowish  distillate,  upon  which  mly 
drops  float,  is  neutralised  witb  sulphuric  acid  and  eyaporated ;  it  then 
becomes  firt^t  red,  then  violet,  and  lastly  brown,  and  deposits  brown 
resinous  flakes,  which  arc  separated  by  filtration.  The  filtrate  is  eTapo- 
ratcd  to  tho  consistence  of  a  thick  syrup,  and  tbe  residue  is  treated  with  i 
mixture  of  three  parts  absolute  alcohol  and  one  part  ether,  as  long  ss  it 
continues  to  grow  turbid.  A  ]jrccipitato  of  sulphate  of  ammonia  is  tbas 
formed,  from  which  the  liquid  is  filtered  and  then  distilled;  and  the 
residue  is  heated  in  a  water-bath  and  repeatedly  moistened  with  water, 
until  no  more  alcoholic  vapours  are  perceptible.  On  coolinjiry  the  masi  is 
found  to  contain  a  number  of  micaceous  lamime,  which  cannot  be  separated. 
The  whole  is  therefore  distilled  with  potash  in  a  chloride  of  calciom 
bath,  whereupon  a  clear  yellowish  oil  first  passes  over,  containing  alcohol 
(probably  from  sulphovinato  of  potash)  and  smelling  strongly  of  conine. 
If  this  product  is  rendered  turbid  by  mixture  witb  the  following  distillate, 
the  receiver  must  be  changed,  and  tbe  distillation  continaed  till  tho 
residue  is  almost  dry,  when  it  is  again  to  be  mixed  with  caustic  potash 
and  water,  and  distilled  as  long  us  conine  continues  to  pass  over.  The 
distillate,  consisting  of  a  watery  liquid  and  oily  conine,  which  still  con- 
tains water  in  solution  (whence  it  becomes  tarbid  when  heated)  is  miied 
with  chloride  of  calcium  as  long  as  the  latter  continues  to  absorb  water, 
and  then  distilled;  ammonia  is  then  evolved,  and  there  remains  a  brown 
resinous  residue.  The  distillate  is  again  treated  with  chloride  of  calcinn 
and  distilled  in  a  snn<]-bath,  and  tbe  product,  which  is  almost  colonrles^t 
is  rectified  alone  :  it  then  leaves  a  small  resinous  residue.  (Geiger.) 
6  lbs.  fresh  ffrcen  unripe  Feeds,  or  Olhs.  dry  ripe  seeds,  yicM  1  oi.  conine. 
(Geiger.)  Tho  herb  of  hemlock  yields  but  a  small  product;  the  seeds yieU 
more.  The  latter  contain  a  neutral  oil,  which  is  provionely  separated  by 
distilling  the  seeds  witb  water  containing  sulphuric  acid;  —  it  passes  orer 
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partlj  in  dirtj  white  flakea  and  partly  in  aqaeoos  solution.  Hjdrate  of 
magnesia  may  be  also  nsed  for  the  separation  of  eonine.  (B.-Gharlard  & 
Henry.) 

2.  The  ripe  seeds  are  exhausted  with  aloohol,  the  alcohol  is  distilled 
off,  and  the  residual  syrlip  is  mixed  with  an  eqnal  volume  of  water,  aod  a 
little  hydrate  of  potash,  and  distilled  in  a  chloride  of  ealciom-batb. 
(CLristison.) 

d.  When  the  fresh  flowers  (or  seeds)  of  hemlock  are  exhausted 
with  hot  water  to  which  a  little  snlphnric  acid  has  been  added, 
and  the  extract  supersaturated  with  lime  or  hydrate  of  potash  and 
distilled  as  rapidly  as  possible,  a  strongly  alkaline  distillate  containing 
ammonia^  eonine,  and  oonhydrine  passes  over.  The  distillate  is  neu- 
tralised with  sulphuric  acid,  evaporated  on  a  water-bath  to  a  thick 
ajrrupy  consistency,  and  then  treated  with  absolute  alcohol,  which  pre- 
eipitates  sulphate  of  ammonia.  The  solution  is  remoyed  from  the  deposit 
and  placed  on  a  water-bath  in  order  to  evaporate  off  the  alcohol ;  and 
the  residue  is  allowed  to  cool,  then  strongly  supersaturated  with  concen- 
trated potash  and  mixed  with  ether,  the  whole  being  shaken  for  a  con- 
eiderable  time.  The  brownish  red  ethereal  solution  thus  obtained  is 
separated  from  the  aqueous  solution  and  evaporated  on  a  water-batb,  till 
the  ether^  is  completely  driven  off;  it  is  finally  heated  to  10(y°,  and  then 
distilled  in  a  stream  of  hydrogen,  at  a  A'erv  slowly  increasing  tempera- 
ture, in  an  oil-bath.  Coniue,  rendered  impure  by  a  little  water  and 
ether,  first  passes  over,  and  afterwards  colourless  oily  eonine,  which  may 
easily  be  purified  by  neutralising  with  hydrochloric  acid,  pouring  off  the 
mother-liquor  from  the  crystals  of  hydrochlorate  of  eonine,  and  recrystal- 
lising  the  salt  from  alcohol.  Oonhydrine  remains  in  the  retort  and,  on 
beating,  sublimes  in  the  upper  part  and  neck  of  the  retort  in  crystalline 
lamiuffi  (if  very  slowly  heated,  it  sublimes  at  150°,  otherwise  between  190° 
and  210^).    (Wertheun.) 

Turijioation  of  Canine,  Conine,  obtained  by  Oeiger  s  process,  may 
sUll  contain  ammonia.  To  remove  this  impurity,  the  product  is  dmken 
in  a  long  glass  tube  with  water,  and,  after  a  few  hours,  the  eonine  is 
decanted  off.  The  wash-water  becomes  milky  on  being  shaken  up  with 
chlorine-water,  but  does  not  evolve  nitrogen  gas,  if  free  from  ammonia. 
^B.-Charlard  &  Henr^f.)  The  ammonia  is  removed  by  placing  the  eonine 
in  vacuo  over  sulphuric  acid,  the  evolution  of  gas  bubbles  then  causing 
ebuUition.  (Liebig.)  If  the  eonine  contains  water,  it  is  to  be  mixed  with 
fused  hydrate  of  potash:  the  eonine  then  separates  out, after  a  time,  in  an 
oily  stratum,  which  may  be  removed  and  rectified  alone.  Commercial 
ohloride  of  calcium  cannot  be  used  for  this  purpose,  as  it  generally  contains 
alumina.  Conine,  from  different  preparations,  does  not  always  behave  in  the 
same  way  with  hydrate  of  potash  ;  in  one  instance,  the  addition  of  potash 
caused  a  violent  evolution  of  ammonia  and  decomposition.  (Blyth.) 
When  eonine,  from  another  preparation,  was  allowed  to  stand  for  two 
days  over  hydrate  of  potash,  then  poured  off  and  distilled  in  a  stream 
of  hydroccen,  it  began  to  boil  at  97°,  and,  while  the  boiling  point  rose  to 
132^,  a  limpid  oil  passed  over,  which  contained  but  little  eonine,  and 
formed  crystals  with  bromine.  The  boiling  point  then  rose  rapidly  to 
170%  and  pure  eonine  distilled  over  up  to  175%  after  which  came  pro- 
ducts of  decomposition.  The  oil  which  passed  over  between  170°  and  ITS'" 
became  turbid  when  heated  to  50%  and  dejposited  water  in  the  neck  of 
the  retort  On  treating  it  with  potassium,  it  evoWed  gia  V\oWnl\^,  ^V^^ 
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potaali  was  fonned^  and  on  subsequeDtlf  distilling  the  liquid  in  a 
of  hydrogen  it  passed  o?er  between  168°  and  170*.     (Bljth,) 

Properties.  Conine  is  a  limpid  oily  liquid  of  sp,  gr.  0*89  (0«igcr\ 
0-878.  (BIytk)  It  boils  at  168-*— 171°  (Blytb);  at  187'5''  {Gei|ref); 
189^  (CbristiBon)  i  212^  (Ortigosa)  j  and  when  carefuHj  bat  vipmj 
beated,  distils  almost  witliaQt  decomposition.  (Geiger.)  It  voUtiU*e» 
in  vacuo  at  ordinary  temperatnrea,  and  dislila  without  residue.  (Licbig, 
Ortigosa.)  It  maybe  carried  over  with  vapour  of  water  at  100^ but 
even  then  sliglit  decomposition  takes  place.  —  It  has  a  highly  penetiatii^ 
repulsive,  peculiar  and  sufioeating  odour,  like  tobacco,  somewhat  reten- 
bling  also  that  of  hemlock  ;  at  a  distance,  and  in  small  quantity,  it 
smells  like  mice»  but  if  closely  inhaled,  it  attacks  the  bead  and  proroket 
teara  (Geiger.)  It  has  a  very  sharp,  repaUJve,  tobacco-like,  iii 
persistent  taste.  It  is  a  violent  poison,  and  in  small  quantities  rapi^f 
causes  death,  attended  with  tetanus.  When  outwardly  applied  it  dooi 
not  dilate  the  pupil,  not  even  if  introduced  into  the  eye  itself.  (Geiger) 
(On  the  action  of  cofiioe  compare  Christiaon,  J,  Pharm*  22.  4l;i;  7,  Ch.  Mtd.  12,  liL 
Kohlmann,  JV-  Er\  Arth.  23,  38.)  It  bas  a  Strong  alkaline  reaction,  bat  ooljr 
in  the  presence  of  water.  (Geiger,)  The  alkaline  reaction  disappem 
from  turmeric  paper  on  application  of  heat^  and  slowly  from  litmus-p^fMSf' 
(BlythO 

Orti^osa.  fil|tli« 

^  16  0 „.    96    ....     76'80    74-59     ....  75*11 

H  N .„ 14     ....     11-20 

V  15  H     15     ....     12*00 1205     ....  130e 

K  Ci*NHJ^ 125     .„.  100*00 

Liebig  found  6G01  C,  12*0  H,  12  8  N»  and  8*20  O.  and  ^^t.  the 
C^NH"0,  which  Ortigosa  changed  to  C«NB^  Blyth  to  C'^NH»^.  G^rhardt  (i 
Cftjm.  1840,  375)  gftve  the  above  fonnala,  and  considered  it  probable  tliAt  Orti^Mftii' 
Bljfth  aualyseil  conine  i^ntainitag  water.  According  to  t.  Planta  and  Kckule,  wtiim'^ 
generally  a  mixture  of  D*NH'*  and  C'^'NH^^  (methTl-eonioe),  and  perhaps  also  wTmM 
the  baae  D^NH'^^  thej  are  of  opinioui  that  Biyth's  coutne  coQUincd  methjUeoakM. 

Dfcomp09itions.  1.  Conine  ia  very  inSamraable,  and  burns  wilh  i 
bright  smoky  iame,  like  volatile  oils^  leaving  only  a  small  reAtdM  ol 
carbon.  (Geiger.)  The  vapour  of  conine  ia  inflammable,  (Charfifi  ^ 
Henry.) 

2.  Conine  remaiua  colonrleea  when  kept  from  the  air,  bat  on  ^ 
Bure  to  the  air,  it  rapidly  turns  yellow,  brown,  and  vLscidy  and  heu-, 
lesa  soluble  in  water.     The  aqueoua  or  alcoholic  eolation  undergttei ' 
same  decomposition,  especially  if  the  conine  is  impure;  both  rapidly  f 
brown,  while  the  aqueous  solution  hecomea  turbid  and  de|K>6it9  r — "" 
flakes.     (Geiger)     In   the  docompoaition  of  conine  by  tho  air, 
formed  and  ammonia  evolved.    (Christison.)     Conine,  placed  in  a  i 
dish  and  exposed  to  the  action  of  oxygen  for  some  weeks,  turns  darki 
becomes  thicker,  and  is  finally  converted  iuto  a  stringy  re^inont 
which  smells  strongly  of  conine  and  has  an  alkaline  reaction,      Thii  3 
dissolves  in  strong  hydrochloric  acid  and  is  precipitated  by  carbon 
potash.     If  this  operation  is  repeated  and  the  product  washed  with  w« 
"  resin  is  obtained  which  is  free  from  conine^  smells  of  butyric  aeid  ' 
tmt  or  exposed  to  moiwt  air,  and  contains  nitrogen.     (BJyth.} 

0,  On  dUtUUn^  conine,  »  portion  b  always  deoonipMOieut 
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being  e  vol  veil  and  a  resin  formed.  The  purer  the  coniue,  the  less  decoin- 
position  takes  place.  Heated  for  some  time  to  a  temperature  near  its 
boiiiD^  pointj  it  is  much  more  decomposed  than  when  it  is  rapid  ij  heated 
to  boiliag,  in  which  case  the  greater  part  distils  over  unchauged.  Am- 
monia and  a  resiti  are  formed^  and  perhaps  alsu  carbonic  and  atretic  acids. 
(Geiger)  Moist  conine,  evaporated  in  vacuo  over  substances  which 
attract  moisture^  leaves  a  resinous  pitchy  residue,  (Charlard  &  Henry.) 
Moist  conine  leaves  a  resin  on  di^tiilation  ;  the  dry  substance  does  not. 
(Ortigosa.)  When  conine  is  heated  above  1?2^,  the  boiling  point 
rises  rapidly,  decomposition  takes  place,  and  white  fumes  are  evolved. 
(BlytL) 

4,  In  the  oxidation  of  conine,  butyrio  acid  is  generally  formed,  as 
when  coDiue  is  boiled  with  nitric  acid  (a  resia  is  formed  at  the  same 
time,  which  is  precipitated  from  the  solution  by  potash  on  cooling);  also 
on  evaporating  bromide  of  conine  in  vacuo  with  a  slight  excess  of  bro- 
mine,  or  by  evaporating  sulphate  of  conine  to  dryness,  and  by  treating 
eonine  with  bichromate  of  potash  and  sulphuric  acid.  (Blyth.)  An 
odour  of  butyric  acid  is  perceptible  daring  the  evaporation  of  the  plati- 
num or  mercury  salts  of  conine,  and  of  its  basic  substitution-products. 
(r.  Planta  &  Kekule,)  —  Conine  reduces  silver-salts.     (Ortigosa.) 

5*  When  conine  is  neutralised  with  dilute  mineral  actds^  it  is  not 
decomposed  by  spontaneous  evaporation,  but  if  evaporated  with  the  aid 
of  heat,  its  solution  becomes  dark,  and  a  salt  of  ammonia  and  a  resin  are 
formed.  The  same  reaction  is  produced,  even  in  the  cold,  by  an  excess 
of  acid,  or  by  acetic  or  tartaric  acid.     (Geiger,) 

6.  Alcoholic  tincture  of  Iodine  acts  violently  upon  moist  conine,  the 
solution  becoming  turbid  and  yellow  for  a  few  moments,  and  then  colour- 
less, and  ultimately  drying  up  to  an  uucryBtallisable  nmsn,  (Geiger.) 
A  weak  tincture  of  iodine  added  dr*>p  by  drop  to  alcoholic  conine,  pro- 
duces a  dark  brown  precipitate  which  dissolves  and  forms  a  colourless 
lionid.  When  tincture  of  iodine  is  added  as  long  as  the  liquid  remains 
colourless  (if  an  excess  of  iodine  is  added  a  different  decomposition  takes 
place),  and  the  solution  is  evaporated  in  vacuo,  there  remains  a  brownis!i 
mother-liquor  containing  crystals  of  a  similar  fonn  to  those  obtained  by 
the  action  of  bromine  upon  conine:  they  are  readily  soluble  in  water, 
alcohol,  and  ether.  (Blvth.)  —  Anhydrous  conine  hecomes  heated  in 
contact  with  iodine,  and  forma  thick  white  fumes  and  a  readily  fusible 
mass,  which  is  at  first  blood- red  and  afterwards  turns  olive-green  ;  this 
body  dissolves  in  water,  forming  a  nearly  colourless  solution,  and  dopo- 
eiting  a  black  thick  resin*     (Geiger.) 

7*  When  conine  (distilled  at  leO"")  is  exposed  to  vapour  of  bromine , 
it  immediately  solidines  into  a  mass  of  crystalline  needles.  If  too  much 
bromine  is  used,  the  chief  product  is  a  gummy  raassj  if  conine  is  employed 
which  distils  over  below  108°,  a  red  liquid  is  formed.  The  purer  the 
conine,  the  more  abnndaut  is  the  formation  of  crystals.  Conine  which 
hns  passed  over  between  dS""  and  136^  does  not  at  first  form  any  crystals 
with  bromine,  and  on  evaporating  in  vacuo,  becomes  dark  red  or,  if  more 
bromine  is  added,  black.  This  product,  dissolved  in  water,  boiled  with 
animnl  charcoal,  then  filtered  and  evaporated  in  vacuo  over  sulplmric 
acid,  yields  transparent  colourless  needles  and  a  brown  mother-li<|:uor. 
The  crystals,  after  washing  with  ether,  contain  48*52  per  cent.  C.  and 
S'BS  H.;  they  are  residily  soluble  iu  water  and  in  alcohol,  but  much  less 
in  ether ;  wlien  purified  by  treating  with  ether  and  recrystalliaed  from 
water  or  from  alcohol,  they  form  needier  which  arts  peimanokut  u\  \\.«ijajvt 


L 


u4 


164 


PRIMARY  NUCLEUS  V*W*  I  AZO-NUCLBUS  C»«Nin>, 


and  melt  into  an  oil  at  abooi  100%  glvmg  off  a  lilUe  conlne  TSpour*    Ot 
cooling,  tb^  oil  soUdifies  into  a  striated  ma^.     (Blytb.) 

8.  ADkydrooB  conine  acted  upon  by  chlorine  goM  givei  off  dfOH 
wbiie  fumes,  becotnea  bot  and  tbick,  aad  forms  a  brown  mast,  wbid 
baa  a  pecoliar  odoor  something  like  tbat  of  chlorine,  but  not  like  1^ 
of  Conine,  and  when  •nspended  in  water  and  treated  with  camtM  nii^ 
diffuses  an  odour  of  conine  and  tarpentine.  —  Widi  hydratod  eoaiaik 
chlorine  gas  prod  aces  a  whitish  turbidity;  aeparation  of  oil-drops^  lad  i 
smell  of  chloride  of  nitrogen;  if  potash  is  then  added,  an  odou?  of  einlN 
ia  erolred.  (Geiger,)  Moist  conine,  free  from  ammonia,  doee  aoi  ttfalvf 
nitrogen  when  shaken  with  cblorine- water.  (Charlard  &,  Henry,)  Wkis 
cblonne  gaa  ia  paweri  over  conine  which  has  distilled  at  130%  the  vmm 
becomes  hot,  aauiiDes  a  dark  red  colour,  and  emits  heavy  white  fa^sM 
wbicb  smell  something  like  oil  of  lemons.  If  the  action  of  the  eblofiai 
be  eontinsed  and  the  oil  cooled,  it  becomes  colourleee  a^^n  and  tbkto, 
CMsaa  to  erolve  white  vapooia,  and  becomes  covered  with  white  vrptiik, 
into  which  it  is  completely  conrerted  after  the  chlorine  has  beea  faarf 
over  it  for  a  long  time.  The  ciystals  are  like  tho6e  formed  by  tbeafltioa 
of  bromine,  and  are  very  volatile.  If  stirred  up  with  water  Ibey  naUkf 
dissolve;  they  are  very  solable  in  alcohol  and  ether,  from  wuik  ilif 
crystal  lise. 

9.  Anbydroiis  oonine  poured  upon  dry  ekmmic  mM^  tefcsa  fit*  iai 
diately.    (Hofinatti,  Ann.  Phitrm.  47,  a5.) 

10.  Fhotipkmmi^it  aeid  (obtained  by  piM|ritAlia^  aMlyblili  rf 
ammonia  with  common  phosphate  of  soda,  evaporating  tUo  iwiutiM  li 
dryness,  igniting  till  the  ammonia  is  driven  off,  and  Utssslfinf  tbi 
residue  in  water  containing  nitric  acid)  forms  witb  oontas  and  ilSM^t 
bright  vellow  bulky  precipitate.  The  precipitate  i*  aenreely  selabls  it 
Iba  orcUnary  tempeiatore  in  water,  dilate  aeids  (wilfa  the  cxcepiios  sf 
pbespberio  add%  alcohol,  or  el  her;  it  is  however  readily  t^ken  «p  hf 
tho  carbonates,  borates,  and  phosphates  of  the  alkalis,  and  deeompisil, 
thou::h  more  slowly  and  with  separation  of  conine,  by  the  alkaline  ^^^^j^^ 
and  their  carbonates,  as  well  as  by  the  oxides  of  lead  a^d  silvarami  tM^H 
carbonates.     (Sonnenscbein,  Ann,  Fkarm,  105,  45.)  ^^ 

I  K  Conine  is  rapidly  attacked  by  hnmide  of  etkpl  and  fbma  aei}»  ' 
tAlline  product.  (Hofmann,  Ann,  Pkarm.  74,  175;  7d;  31.)  Coflap 
eial  eoniae  mixes  with  iodide  of  ethyl,  and  forms  at  first  a  clear  iif»^; 
but  a  reaction  quickly  take9  pUce,  whereby  a  brown  oil  ia  kmd, 
which  sinks  to  the  bottom  ef  the  vessel.  If  the  mixture  t«  bsaiad  iai 
sealed  tube  to  100^  till  tho  stratum  of  ether  at  the  botton  wm  bipv 
diSfiSiSSS,  ihers  is  formed,  if  the  conine  is  pure,  a  viscid  oil  (bjifMstorf 
ttkvV>coiiine) ;  but  if  the  conine  contatai  melbyl^^MiittS^,  Uiaf«  is  fsBMi 
biMtdes  bydriodate  of  ethyl-conime,  the  bydfisAlls  •#  atlgyt-wsltyi' 
eoniae,  wbieb  solidifies  in  part  immediately^  sad  eefii|4elalj  «i 
(y.  Planta  It  Kekal^.) 

1  i.  With  eymiifU  (ifftkyl  conine  behaves  like  aciltaa.     (Wuti^ 
Fhm^  80,  t4a) 


ConMnmiimiM.    Conine  takes  np  al  ordinary  tsttpetiilafts  aai  AM 

.  of  lis  w^ig^  ai  wa4er>  and  at  a  low  dame  of  saM,em  part  of  waUr, 

reby  it  beeomes  movs  llaid.     It  then  beeomas  tntbid  wbao  luslri, 

Jng  to  tho  separation  of  water.  (Oeigcr.)  It  issliffbtlvsoliiytt  im 

'  irlard  Sk  Henry.)     The  solution  in  100  parts  or  cold  water,  ' 

wbeo  hfntod  and  clear  ai^lti  on  cooling.     (Geiger.) 


CONINE.  1€S 

Conine  does  not  appear  to  dissolve  phofpharw.  It  dissolves  tuiphur 
in  large  quantities^  ana  the  dark  orange-coloured  solution  yields  or3rstals 
of  sulphur  on  evaporation.  It  is  slightly  soluble  in  Hsidpkide  of  carbon. 
(Blytk) 

Conine  neutralises  acids  completely.  (Oei^er,  Charlard  &  Henry.) 
It  produces  white  fumes  with  volatile  acids  (with  hydrochloric  acid, 
Charlard  &  Henry),  also  with  nitric  acid  and  acetic  acid  (Blyth),  pro- 
bably from  the  ammonia  contained  in  it.  (Geiger.)  It  appears  to  drive 
out  ammonia  from  its  compounds,  and  precipitates  stannous,  mercurous^ 
and  ferric  salts  (Ortigosa);  also  the  salts  of  alumina,  zinc,  manganese^ 
copper,  and  silver;  oxide  of  silver  dissolves  in  an  excess  of  conlne.  (BJyth.) 

The  salta  of  comne  cannot  for  the  most  part  be  obtained  in  the 
crystalline  form.  (Geiger.)  A  few  crystallise,  but  they  are  very  deli- 
quescent. (Blyth.)  They  are  less  poisonous  (still  more  poisonous, 
according  to  Christison)  than  conine  itself ;  they  have  a  repulsive  bitter 
taste,  and  decompose  with  excess  of  acid  on  exposure  to  the  air,  turniuc^ 
red,  then  violet,  and  afterwards  green.  (Geiger.)  Conine  turns  bluish 
green,  and  afterwards  brownish  red,  even  while  it  is  being  saturated 
with  acids.  (Charlard  &  Henry.^  Many  of  its  salts  decompose  on 
evaporation  and  leave  a  gummy  residue  (Bl3rth),  part  of  the  base  vola- 
tilising. (Charlard  &  Henry.)  All  compounds  of  conine  when  burnt 
emit  the  repulsive  odour  of  conine.  (Blyth.)  The  salts  of  conine  dis- 
flolve  readily  in  water  (Geiger),  and  in  alcohol.  (Charlard  &  Henry.) 
They  are  precipitated  by  tannin.    (Geiger.) 

Conine  forms  a  crystallisable  salt  with  phosphoric  add,  (Charlard  & 
Henry.) 

Sulphate  of  Conine,  —  Conine  neutralised  with  sulphuric  acid  dries 
up  in  the  air  to  a  brown  extract,  which  cannot  be  obtained  crystallised, 
and  dissolves  in  water  in  all  proportions.  (Geiger.)  Conine  forms  with 
sulphuric  acid  a  crystallisable,  deliauesoent  salt^  which  dissolves  in 
alcohol  in  all  proportions.  (Charlard  &  Henry.)  Conine  neutralised 
with  dilute  sulphuric  acid  and  evaporated  on  a  water-bath,  becomes 
brownish,  and  leaves  a  thick  gummy  residue  containing  traces  of  crystals. 
Potash  separates  from  the  residue  an  oil  which  smells  like  unaltered 
conine ;  if  the  evaporation  is  carried  further,  the  same  substance  is  pro- 
duced as  by  bromine.     (Blyth.) 

Conine  dissolved  in  alcohol  of  30°  forms  with  iodic  add  a  precipitate 
mmilar  to  those  produced  by  many  other  organic  bases.  ((3harlard  & 
Henry.) 

HydroMorate  of  Conine,  —  Conine  behaves  with  hydrochloric  acid  in 
the  same  manner  as  with  sulphuric  acid.  (Geiger.)  When  conine  is 
placed  in  vacuo  beside  a  vessel  containing  fuming  hydrochloric  acid, 
emtals  are  formed  in  both  the  liquids,  which  finally  solidify  into  a  mass 
of^large  crystalline  laminae.  The  crystals  in  both  vessels  are  the  same 
in  form  and  appearance,  yet  those  from  the  conine  vessel  have  an  alka- 
line, those  from  the  hydrochloric  acid  vessel  an  acid  reaction.  (Liebig.) 
Conine  neutralised  with  hydrochloric  acid  turns  pale  red  and  yieldii 
Giystals  when  the  solution  is  evaporated  nearly  to  dryness.  (Blyth.) 
Conine  (even  crude)  mixed  with  hydrochloric  acid  yields  crystals  easily 
and  rapidly.    (Wertheim;) 
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Colourless  needles  (liebig),  long  white  needles  grouped  in  ilfeld 
{Dlyih.)  TraBsparent  rbombic  crystalfig  having  a  fatty  luetre  and  nfiifl 
than  gypsum^  sometimes  foar  millimeters  long.    (Fig.  68  withont  tand  M 

sometimes  dg.  5S  without  i^nd  p,    ocPco  .Poo  •  ooP,    sometimed  wilH 
at  P  00  and  TO  P  n.     (Peters.)  ^ 

Pemianpnt  in  the  air  (Wertheim);  deliquescent.  (Liebig^  Blytli.) 
When  the  solution  ohtained  hy  the  deliquescence  of  the  salt  'm  eirapof«t«il 
at  a  gentle  heat,  it  ai.'ain  yields  the  same  crystaU;  but  the  liquid^  if 
evaporated  iu  the  air,  turns  first  purplish  red,  then  deep  indigo^bliie^  tad 
tiually  browB.  —  Hydrochloric  acid  gas  passed  over  coninCj  lama  at  fixit 
purple-red  and  then  deep  indigo^blue,     (Liebig,) 

Wertbdm. 

16  C 96      ....    59  44     58-86 

^^  N     »     14      „.,       8*67 

^B  16  H «„.«     16      .„.       9-91     10*05 

^H  Cl ,.„    35-6  »»     21-98     ^,     21-52 

^f  C^H^HCl    « 161-5  „„  lOO'OO 

The  salt  wab  prepared  with  comae  ohtamed  from  coahydrine  bf  the 
anhjdrotiB  pbospboric  &cid. 

A^ Urate  of  Conine.  —  Conine  neutraliBed  with  nitric  acid 
torljid  at  the  poiiit  of  neutralisation^  and  rapidly  clear  on  the  addition  t 
more  acid.  TIio  neutral  mixture  smells  feebly  of  conine,  and  wta 
left  to  evaporate^  or  evaporated  at  a  temperature  between  30'  and  ^, 
leaves  an,  extract-like  residue,  contaiLiing  colourlefis,  transipareitt  oelo- 
hedrona.     (Geiger.)     It  is  ciystallisable,     (Charlard  &  Henry.) 

Aqueous  conine  shaken   with  phosphcUe  of  magnesia  forma  A  whit* 
Insoluble  salt.     (Charlard  &  Henry,) 

When   conine   is   mixed   with   aqueous  ml  pirate  of  alumina^ 
octohedrons  are  gradually  formed,  which,  after  being  carefuUy 
with  water,  turn  black  on  ignition,     (Ortigosa.) 

Conine  forms  with  mlphaie  of  copper  a  precipitate  which 
slightly  in   water   and   readily  in  alcohol   and  in   ether.       (Of 
With  proiochlorkk   of  tin,  it  forms  a  light  kernies-brown   preetpili 
(v.  Planta,)  * 

CMoromtrettrate  of  Conine.  —  Conine  forms  with  corroeivo  suUimaUt 
white  pulverulent  precipitate,  which   turns  yellow  and  deoaropoMt  tl 
lirr;  it  is  insoluble  in  water,  alcohol,  and  ether.     (Ortigoea,)     Wbw 
conine  which  has  passed   over  between    1 4 7"*  and  1 60°  and  bma  b#Mfl 
brown  from  exposure  to  the  air,  is  recti Hed,  and  the  colourless  distlltfB 
is  dissolved  in  alcohol,  a  copious  precipitate  la  formed  on  addition  el  ^H 
alcoholic  solution  of  corrosive  sublimate.     This  precipitate  if  stirrod  fl 
unites  into  a  light  lemon-coloured,  viscid  mass,  which  gradually  hardi^| 
ou  exposure  to  the  air,  and  may  then  he  polverised.     Aqaeons  carrodH 
sublimate  produces  with   an  alcoholic  solution  of  conine   which   hmi  JH 
tilled  over  at  16U'',  a  precipitate  which  is  the  same  in  conipositioa  bntfl 
not  viae id.  H 

Pale  lemon-coloured  powder,  which,  when  heated  to  32**  or  in  tmifl 
over  ^ul|diunc  acid,  evolves  an  odour  of  conine.  Melta  and  decoQiM^| 
at  100^    Insoluble  in  water.    Diaoolves  in  hydrochloric  acid,  and  it«l^| 
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sited  from  the  solation,  on  evaporation,  as  a  gummy  mass.    Sparingly 
soluble  in  alcohol^  insoluble  in  ether.    (Blyth.) 

Blyth. 

16  C     96      ....     14-40    15-91 

N 14      ....       210 

15  H     15      ....       2-25     2-68 

4  Hg 400      ....     6000     5917 

4  CI    141-6....     21-25     18-87 

CWNH'»,4HgCl    666-6  ....  lOO'OO 

ladomercuraU  of  Potassium  forms  with  conine  a  precipitate  insoluble 
in  hydrochloric  acid.     (v.  Planta.) 

From  nitirUe  of  silver  conine  precipitates  oxide  of  silrer,  which  redis- 
solres  in  an  excess  of  conine.     (Blyth.) 

Chloride  of  Silver  dissolres  in  conine  as  in  ammonia.     (Blyth.) 

TercMoride  of  Gold  forms  a  yellow  powder  with  conine.     (Blyth.) 

ChloroplatinaU  of  Conine.  —  A  solution  of  bichloride  of  platinum  is 
added  to  an  alcoholic  solution  of  conine.  (Ortigosa.)  —  When  colourless 
oonine,  which  has  distilled  over  between  106^  and  136^  (or  between  160^ 
and  171°),  is  neutralised  with  hydrochloric  acid,  and  alcohol  and  then 
alcoholic  bichloride  of  platinum  are  added,  the  liquid  turns  dark  red 
and  becomes  oily,  but  does  not  deposit  any  precipitate.  If  evaporated  in 
racuo  over  sulphuric  acid,  it  yields  tufts  of  crystals.  The  mother- 
liquor  deposits  no  more  crystals  on  further  evaporation,  but  evolves 
hydrochloric  acid  and  an  odour  of  butyric  acid;  but  on  mixing  it  with 
water  and  evaporating  over  sulphuric  acid,  more  crystals  are  obtained. 
(Blyth.) 

Beautiful  orange-yellow  crystalline  powder.  (Ortigosa.)  Deep 
scarlet,  four-sided  prisms  terminating  in  four-sided  pyramids.  It  does 
not  decompose  at  100%  but  melts  at  a  few  degrees  higher  and 
evolves  yapour  of  conine.  It  is  decomposed  by  potash  in  the  cold. 
(Blyth.)  Soluble  in  water  (Ortigosa);  slightly  in  cold  water.  (Blyth.) 
Soluble  in  alcohol  and  in  ether.  (Ortigosa).  Crystallises  from  its  solu- 
tion in  boiling  alcohol  on  cooling.     (Bl3rth.)      Fig.  80  with  y  and  a. 

00  P  00 .  Poo .  oP.  P  00 .  00  P.  3P2.  aP.  P.     (Peters.) 
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Conine  which'  has  become  coloured  by  exposure  to  the  air,  gives 
with  bichloride  of  platinum,  black  crystals,  which,  after  they  have  been 
washed  with  alcohol,  contain  30*43  per  cent,  of  platinum,  and  give  off 
an  odour  of  conine  when  treated  with  potash;  hence  they  are  chloropla- 
tinate  of  conine  mixed  with  another  body.     (Blyth.) 

The  red  rait  boiled  with  a  solution  of  bichloride  of  f  latiuum  %\n^^ 
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off  carbonic  acid  and  emits  at  fint  the  odoar  of  some  fkitj  rabftaBM, 
then,  while  the  solution  becomes  darker,  an  odonr  of  butjno  acid,  ui 
finally  again  the  odoar  of  the  fatty  substance;  platinum  ia  also  ledooed, 
and  a  little  oil,  which  becomes  semi-fluid  on  cooling,  passes  oyer.  — If 
the  mixture  is  boiled  for  about  four  weeks  and  finaJljr  OTaporued  to 
dryness,  and  the  black  residue  then  boiled  with  water  and  filtend 
from  the  reduced  platinum,  a  mixture  of  sabstancea  is  obtained  oo 
evaporating  the  filtrate,  consisting  principally  of  yellow  octohedrons  of 
chloroplatinate  of  ammonium,  long  four-sided  parple  prisma  (dosbt- 
less  the  amroonio-protochloride  of  platinum  of  Magnus),  ynH  whits 
silky  needles,  besides  a  little  undecomposed  platinamnsalt.  The  wUta 
crjTStals  appear  to  be  acid;  they  dissolre  in  potash,  from  whioh  they  bit 
be  precipitated  by  acids.  They  are  also  obtained,  together  with  the  Usck 
crystals,  when  coniue  which  has  become  colonred  in  the  air,  is  tnatod 
with  bichlorido  of  platinum.  If  the  whole  mixtare  of  crystals  ia  tnatsd 
with  cold  potash  and  the  liquid  diluted,  rapidly  filtered,  and  washed 
with  water,  there  remains  a  residue  of  chbn^uUinftte  of  amiatwiBW, 
while  the  purple  and  white  salts  dissolve.  On  evaporating  the  pnrpliih 
red  potash-solution,  red  four-sided  prisms,  insolulile  in  aloohol,  an  acvn 
obtained  together  with  white  crystals.  The  red  crystals  are  Magnus's  chlo- 
roplatinite  of  potassium;  they  crystallise  out  when  the  mixtue  of  rad  asd 
white  crvstals  is  dissolved  in  water  and  mixed  with  aloohol;  they  Isava 
a  colourless  mother-liquor.  When  chloroplatinate  of  oonine  is  miiid 
with  a  little  water  in  a  tube,  and  heated  for  a  short  time  to  140^|  it 
dissolves  ;  the  liquid  then  becomes  dark  and  depoaita  platinwn,  and  if 
evaporated  after  it  has  been  filtered,  does  not  yield  any  ciratala.  Treated 
with  potash  it  evolves  an  odour  of  conine ;  hence  chloroplatinito  of 
Conine  seems  to  have  been  formed.    (Blytfa.) 

Conine  forms  with  oxalic  acid  a  salt  which  crystalliaea  in  prioni. 
(Charlard  and  Henry.) 

Conine  neutralised  with  acetic  add^  forms  a  brown,  uncry8talli«ed, 
varnish-like,  gelatinous  mass,  which  is  inodorous,  has  a  bitter  and  shaip 
taste,  and  is  neutral;  it  dissolves  in  water  and  deposits  yellowish  brown, 
resinous  flakes.     (Geiger.) 

On  neutralising  tartaric  acid  with  conine,  (2^  grains  of  conins 
require  li  grains  of  acid)  the  liquid  turns  brownish,  becomes  turbid,  and 
then  green,  and  exhibits  an  acid  reaction.  On  evaporating,  resiuoos 
flakes  arc  <leposited,  but  no  crystals  are  obtained.     (Geiger.) 

Conine  is  very  readily  soluble  in  alcohol.  1  part  of  conine  dissolved 
in  4  parts  of  alcohol,  mixes  with  water  in  every  proportion.  A  solution 
of  1  part  of  conine  in  1  part  of  absolute  alcohol  mixes  with  1  part  of 
water,  but  if  more  water  is  added,  tho  liquid  becomes  permanently 
turbid. 

It  is  readily  soluble  in  tiltrr,  and  in  oih  both  volatile  and  latty 
(Geiger),  also  in  acetone.     (Blyth.) 

Tincture/)/  Galls  pro<]uces  with  solutions  of  conine  and  its  salts,  agrev 
flocculent  precipitate.  The  precipitate  obtained  with  tannin  is  white, 
cordy  and  voluminous,  and  dissolves  in  alcohol.     (B.-Charlard  &  Henry.) 
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Conhydrine. 
C"NH"0»  =  C"NU»,2H0,H«. 

Th.  Wertheim.     Wien.  Acad.  Ber.  22,  113;  Pharm.  Centr,  1857,  41 ; 
Ann.  Pharm.  100,  328. 

Source.    In  the  flowers  and  ripe  seeds  of  Conium  mactdatum, 

PrepareB^an  (p.  16).  C4>nhjdrme  is  pnrifled  from  adhering  conine 
by  pressing  tdo  product  ^fter  it  has  been  submitted  to  a  low  temperature 
(by  means  of  a  freezing  mixture),  and  subsequently  bjr  repeatecl  recrjrs- 
taUisation  from  ether.  (100  kilogr.  of  fresh  flowers  yield  6  grammes  of 
pure  crystals.) 

Properties.  Conhydrine  crystallises  in  laminie  bayiuff  a  pearly  lustre 
and  splendid  iridescence;  they  melt  atj  a  gentle  heat  and  sublime  below 
100^  It  hsA  a  slight  odour,  which  increases  when  the  substance  is 
yolatilised,  and  closely  resembles  that  of  oonine.  Its  aqueous  and 
aleoholic  solutions  have  a  strong  alkaline  reaction.  Its  physiological 
action  is  narcotic,  but  less  powerful  than  those  of  conine.  (0*3  gramme, 
administered  to  a  full-grown  rabbit  produced  symptoms  of  poisoning, 
such  as  hurried  breathing  and  dragging  of  the  hind  legs,  which  lasted  for 
an  hour,  after  which  the  animal  began  to  recover.) 

Decompontions.  1  part  of  conhydrine  heated  to  200°  for  an  hour  and 
a  half  with  3  pts.  of  anhydrous  phosphoric  acid  in  a  glass  tube,  decom- 
poses into  conine  and  water. 

Combinations.     Conhydrine  is  rather  soluble  in  water. 
It  neutralises  acids,  drives  out   ammonia  from  its  compounds,  but 
appears  to  be  separated  from  its  salts  by  conine. 

ffydrocMorcUe  of  Conhydrine.  —  Conhydrine  neutralised  with  hydro- 
chloric acid  cannot  be  made  to  crystallise. 

ChJoroplajtinate  of  Conhydrine.  —  An  alcoholic  solution  of  conhydrine 
neutralised  with  hydrochloric  acid  is  mixed  with  alcoholic  bichloride  of 
pUtinnm,  care  being  taken  to  avoid  an  excess  of  the  latter,  and  the 
whole  is  placed  over  sulphuric  acid  in  vacuo;  when  crystals  begin  to  form, 
the  solution  is  removed  to  the  air  and  allowed  to  evaporate,  and  the 
crystals  are  washed,  first  with  ether-alcohol,  then  with  ether.  The  salt 
crystallises  in  hyacinth-red  tablets,  from  1  to  4  millim.  in  length,  belong- 
ing to  the  right  prismatic  system  • 
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C^H"  =  (P\CFByXHKP. 


185^280. 

Ihe  eouipoagat  parti  oi  oobomvoiI  ooaiae^  wWBa%  €■  tonifaMPttt  kMv 
wHb  ioiideof  ethyl,  attyi  awth jI-^m—  m  iniMii  mwZm  eOdl. 

It  is  produced  in  the  AatOIatioA  ef  hjdnte  ef 
.  173),  end  peMee  orer  m  a  eolouleM  w,  wUek  ii 
tleendefUiedistinatioB. 

It  if  a  Tolatile,  eelonrini  eQ  mtJling  like  eoaiee.    ft  i 
water.    Wlien  Wnt  with  oxide  of  eopper,  it  yielie  IB'M 
CKbooie  acid  to  1  Tohone  of  nitioeea  flu* 

With  iodide  of  eth^  H  feme  A  eijatalliM  pndMl^  b  d  fiehdUB^ 
ethjl-methylH 


ti 


Ethyl-eooiiie. 

T.  PujiTA  &  Kekul£    (1854.)     Ann.  Pkann.  89, 181;  Piarwu  Coif. 
1854,  278. 

/'onaatum  (p.  164). 

Preparaium.  Conine  is  placed  together  with  iodide  of  eChjl  ia  a 
sealed  tube,  and  heated  for  half  an  hour  to  lOO'',  or  qhUI  bo  fiutkr 
diminution  of  tho  iodide  of  ethyl  takes  place  on  oontinniDg  the  apniiea* 
tion  of  heat;  an  upper  stratum  of  riscid  hydriodate  of  ethyl-oouM  ii 
Uien  formed,  and  a  substratum  of  the  excess  of  iodide  of  othyL  Tht 
contents  of  the  tube  are  dissoWed  in  water,  and  the  aolntion  doeanted  off 
from  the  iodide  of  ethyl,  the  remainder  of  which  is  lemoTod  by  a  pie> 
longed  ffentle  heat.  On  adding  potash,  the  ethyl-conine  ia  precijpitaled 
as  a  reddish-yellow  oil,  which  is  rendered  anhydrona  by  treating  n  wifk 
chloride  of  calcium  and  pieces  of  hydrate  of  potash  fre^nentlj  renewsd 
(Thus  prepared  it  still  contains  a  little  water.) 

If  the  conine  contains  methyl-conine,  which  is  eenerallT  the  ca» 
with  commercial  conine,  iodide  of  ethyl  forms  crystafiine  hydriodate  of 
ethyl-methyl-conine  as  well  as  oily  hydriodate  of  ethyl-oonine.  TIa 
former  is  not  decomposed  by  potish:  hence,  if  the  cooteota  of  the 
tabe  are  mixed  with  potash  and  allowed  to  stand  quietly,  it  aopaiakf 
out  in  crystals,  while  the  brown  oily  ethyl-conine  flcata  on  the 
surface  of  the  liquid.    The  ethjr].conine  separated  by  the  potaah  ooataiai^ 

reoTcr,  »|)other  baae,  less  rich  in  carbon;  and  if  the  ethyl  ooAlae  ii 
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a|^n  snbmitted  to  the  action  of  iodide  of  ethyl,  this  base  forms  a  product 
of  the  same  composition  as  the  hjdriodate  of  ethyl-methyl- conine; 
it  is  therefore  probably  formed  from  a  base,  C^^NH",  originally  oontained 
in  the  conine : 

CM(C<H»)«NH»  -  CW(C«H»)(C»H»)NHW. 

It  is  only  by  treating  the  mixture  with  iodide  of  ethyl,  that  the  resulting 
products  can  be  separated  by  the  method  given  for  biethyl-conine. 

FropertUs,  Ethyl-conine  is  a  volatile  and  almost  colourless  oil  which 
refracts  liffht  strongly  and  is  lighter  than  water.  It  does  not  exhibit  a 
constant  boiling  point  when  distilled;  the  product  which  passes  orer 
last  has  a  lower  specific  gntvity,  probably  because  it  contains  i«ater.  It 
smells  rery  much  like  conine. 
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...      9-08 
...     12-69 

C»NH»... 

..  153 

...  10000    .... 

....    95-90    .. 

...    95-87    ....    96-65    .. 

...  100-00 

T.  Planta  &  Kekol^  ascribe  the  Ion  in  their  analyaet  a,  ft,  and  c,  to  oxygen, 
owing  to  the  ethyl-conine  which  they  analysed,  oontaiDing  water;  they  obtain  the 
namhers  represented  nnder  J,  after  dedncting  an  amonnt  of  water  equivalent  to  this 
oxygen,  and  calculating  the  remainder  to  100. 

Ethyl-conine  is  converted  by  iodide  of  ethyl  in  the  cold,  and  com- 
pletely after  standing  for  12  hours,  into  hydriodate  of  biethyl-conine^ 
which  solidifies  into  a  crystalline  mass. 

Combinatwiis.  Eth^l-conine  is  but  very  slightly  soluble  in  water; 
the  cold-saturated  solution  becomes  turbid  when  heated. 

Ethyl-conine  possesses  basic  properties.  It  dissolves  readily  in  acids 
and  develops  much  heat.    Its  salts  do  not  crystallise  on  evaporation. 

Hydriodate  of  EthyUconine.  —  (For  preparation  we  page  170.)  —  It  does 
not  become  crystalline  by  standing  for  a  long  time  in  vacuo  over  sul* 
phuric  acid.  With  freshly  precipitated  oxide  of  silver,  it  forms  iodide  of 
silver,  while  ethyl-conine  is  separated. 

ffydrochlorate  of  Ethyl-conine,  —  Dried  conine  placed  in  vacuo 
beside  a  vessel  containing  strong  hydrochloric  acid,  forms  white  vapours 
And  then  yields  a  mass  of  crystals  which  deliquesce  rapidly  on  exposure 
to  the  air. 

Chloromercuraie  of  Ethyl-eonine.  —  Corrosive  sublimate  forms  with 
hydrochlorate  of  ethyl-conine,  a  white  precipitate  which  agglomerates 
in  resinous  masses.  It  melts  when  heated,  and  separates  from  its  hot 
solution  on  cooling  in  oily  drops  which  become  solid  and  crystalline; 
from  its  dilute  solution,  it  is  deposited  in  rhombic  tables  approaching  very 
nearly  to  the  square  form* 


72  coNJuaATBD  coMrouiiM  or  oomiii. 

CkkramaU  qf  JWhft'floiriiii,— TewUeffMe  of  mU« 
tnrbiditj  witk  hrdroohlozmte  of  othjI-ooniM^  OM  ikn 
redduli  toUow  oil  whidi  aolidifiat  aad  orfitelliMa.    f^ 

solation  it  may  be  obtained  in  beaotifol  yellow  eiyiULi. 

ChiorapUUinaie  ^  JMyl-OMilMi.  —  When  Oo  alooholio 
eyaporated  over  9nlphuric  add,  the  aalt  if  obtained  m  a  yellow 
powder,  or  in  smaller  quantity  by  preoipitatinff  Hie  aolslloD  i 
The  pieoii»itote  is  washed  with  ether-alodhoL    U  ie  mdUy 
igratjur  and  in  aloohoL 


20  C    ^^ ^.^.^  ItO     ^  SMI 

If  —— »»»t— — »»«»«>MM«1—           14              Ma*  9*V0 

20  H   ^ 20    ...  wr 

Pt    99     ....  27-47    ^^    t7-07 

3  a    106'2  ....  29-OS 


CWH'*,HCl,PtCP 359-2  ...  100*00 


Biethyl-conine. 

y.  Planta  ft  Kbkul£.    Awn.  Pharm.  Bd,  IM. 

DMhyUwmni.    Known  only  in  combination  with  water  and  addsL 

Preparation,  When  ethyl-conine  and  iodide  of  ethyl  ave 
together,  and  the  vessel  is  placed  in  boiling  water,  the  cryetale  of  hydri^ 
date  of  biethyl-conine  which  were  at  first  formed,  melt  aad  anlidify 
again  on  cooling.  They  contain  (besides  an  exeeis  of  iodida  of  tlhyl)i 
a  little  bydriodate  of  ethyl-methyl-conine  (or  an  ioomerie  oonpoHrf), 
which  for  the  most  part  remains  undissolved  after  prohmgad  waabiig 
with  alcohol. 

On  treating  the  aqueous  solution  of  the  hydriodate  of  biafthyt-eoaias 
with  freshly  precipitated  oxide  of  silver,  aqueous  binthyl  ooaian  ■ 
obtained;  it  has  a  strong  alkaline  reaction,  is  inodorous^  and  taetee  Utt«^ 


EfdriodaJte  of  BiethyUconine.  —  (For  preparation  see  sbofe.)  —  dyt- 
tals  similar  to  those  of  hydriodate  of  ethyl-methyl-conine^  bat  omUst, 
softer  and  less  sharply  defined.  It  dissolves  readily  in  water  and  it 
alcohol,  lea  readily  in  ether. 


Hydrochlorate  of  biethyl-conine  forms  with  corrosiw  %wnwmmm  m 
white  flocculent  precipitate  which  melts  when  heated,  and  is  daporited 
in  the  crystalline  state  if  the  hot  solution  is  allowed  to  ataad  fsr  a 
long  time. 

Ckloraurate  of  Biethyl-conine.  —  Sulphur-yellow,  semifloid  iiiaulpHale. 
Ilbsolves  when  heated  and  separates  on  cooling  In  oily  Araja  vUsh 
ue  solid  and  crystalline* 
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ChhroplaHnaU  ^  BieUifl-comfu.  —  Hjdroeklonfte  of  Methjlntonioe 
doM  not  preeipitato  a  soltttion  of  bitbloride  of  phUiDftmy  b«t  oa  erapoimt*- 
iDg  the  mixed  solatione  on  a  water-bath,  a  efVstaUiae  nit  is  depoeitedy 
which  i«  washed  with  aleohoL  (If  the  biethjl-eosiDe  coDtains  ethjl^ 
viathyl-ooDiiie,  ehloroj^atinate  of  ethjl-methjl-eonioe  is  preeipitated 
fiom  eoBceiitrated  solutioiis.) 


t.rt 

mta  &  Kektd^l 

24  C     .^ ^....  144      ....    a7*l9 

36-9S 

»     14      ^.      S-61 

24  H     24      ^      6-20 

6-66 

Pt    „««.^_... «.    99      *..    25-49 

25*56 

3  a 106-5  ....    27-51 

C«*NH«HCl,PtCP 387-5  ....  100-00 

Ethyf-mrthyl-conine, 
(?»NH«  =  C"(C*H»)(C«H»)NH",H«. 

y.  Planta  k  KxKTTLi.    Ann,  Pharm.  B9, 135. 

If  IH  la  rappoMd  to  be  added  to  etlijl-methyl-comne,  it  becomes  ethjl-methyl- 
conme-ammoniuni. 

Known  only  as  hydrate  and  in  combination  with  acids. 

ft  is  obtained  in  aqneons  solution  by  decomposing  the  bydriodate  of 
etbyi-methyl-conine  (p.  772)  with  freshly  precipitated  oxide  of  silref. 
The  sohition  is  colourless  and  inodorous;  tastes  strongly  bitter^  reacts 
slki^e,  and  in  the  concentiuted  state  dissolves  the  epidermis  like 
caustic  potash.  On  evaporating  the  solution,  it  absorbs  carbonic  acid 
and  leaves  a  colourless,  parthr  crystaffine  (from  contabing  carbonate), 
deliqtieecent  mas8»  which,  when  distilled  in  water,  decomposes  into 
olefiant  gas  and  methyl-conhie,  leaving  traces  of  carbon. 

When  a  concentrated  sohition  of  ethyl-methvl-conine  is  heated  with 
iodide  of  ethyl,  the  hydrate  is  converted  into  hyariodate  of  et&]fi-methyl- 
conine,  alcohol  being  formed  at  the  same  time. 

Cimiinatiant^  Efthyl-metb^l-conine  combines  with  hydrochloric, 
8Dlpharic»  nitric^  oxafic  and  acetic  acids,  forming  crystaUisable  salts  whi<£ 
are  deliqnescent  and  very  soluble  in  water. 

Carbonate  nf  Xthylituthyl'Conine.  —  Aqueous  ethyl-methvl-conine 
absorbs  carbonic  acid  from  the  air;  and  on  evaporating  the  solution  in 
an  atmosplMre  of  carbonc  add,  long  needles  of  Hm  earbonate  are 
obtained. 

HydriodaU  of  Xikyt-mdkyt'ConiM,  —  Fcnrmed:  1.  by  heating  methyl- 
eonine  (also  that  which  is  contained  in  commercial  conine)  with  iodide  of 
aih^k  —  ^  By  heatiig  ethvl-aMthyl-ooniae  with  an  alkaline  section  of 
iodide  of  potussiiim,  ciyslals  of  hTdriodate  oi  ethyl-methyl-conmo  then 
Moaiating  out-— 3.  Bj  haaliiig  kydrato  of  ethjt-mothyl-coiuiia  wi^ 
iodide  of  ethyl  (p.  172). 


-n 


CONJUGATED  COMPOUNDS  OF  CONINB* 


Cklorauraie  of  Ethyhmnhie.  -^  TercliloridQ  of  goM  oanfies  %  yelWv 
iQrbidity  with  hydro  chlorate  of  ethyl- cod  be,  and  then  precipttat«»  % 
reddish  yellow  oil  which  Golidifies  and  cryetatliseR.  From  a  bot  dtliita 
solutioa  it  may  bo  ohtaiued  in  beaQtiful  yellow  crystals. 

CJdoroplailnaU  of  Btht^l-mnlne.  —  When  the  aloeholio  aolution  is 
evaporated  over  sulphuric  acid^  the  salt  is  obLained  aa  a  yellow  crystalline 
powder,  or  in  smaller  quantity  by  precipitating  the  sol  at  ion  with  ether* 
The  precipitate  is  washed  with  ether-alcohol  It  is  readily  sol  able  m 
\5ater  and  in  alcohol. 


20  C  .„ ^« 120 

20  H 20 

Pt 99 

3  CI 106-2 


T.  Pl&nU  &  KekuL^. 
33-41     3316 

390 

5-57    „„....       5-83 

27*47     27-67 

29-65 


C»NH'«;HCl,PtCl».. 359'2  ,.„  100-00 


Biethyl-conme. 
C^NH**  =  C"(C*H7NH",H*, 

V,  Plant  A  &  Kektjle,     Ann.  Fharm.  80,  146. 

JHeik^i^amme.    Known  only  in  comhination  with  water  and  acldi. 

Preparation*  When  ethyl-conine  and  iodide  of  ethyl  ar«  mlze 
together,  and  the  vessel  is  placed  in  boiling  water,  the  crystals  of  hydrio* 
date  of  hie thyl- Conine  wbich  were  at  first  formed,  nnslt  and  aolidi^r 
again  on  cooling.  They  contain  {besides  an  exceas  of  iodide  of  ethyl)» 
a  litile  bydriodate  of  ethyl- methyl-conine  (or  an  iwomeric  compoaml), 
which  for  the  most  part  remains  nndissolved  after  prolonged  wiwhiuf 
with  ale  oh  oh 

On  treating  the  aqueous  solution  of  the  hydriodate  of  bieth^Kf^mine 
with  freshly  precipitated  oxide  of  silver,  aqueous  biethyl-ooililie  k 
obtained;  it  has  a  strong  alkaline  reaction,  is  inodorous,  and  Uisim  bltltf* 

IlpdrtodaU  of  Biethyl-camne .  —  (For  prepiiration  •««  Above.)  —  Cfyt- 
tals  similar  to  those  of  hydriodate  of  ethyl-metbyUconine,  but  stnaller, 
softer  and  leiis  shar]»Iy  defined.  It  dii»solves  readily  in  water  and  in 
alcohol,  less  readily  in  ether, 

Hydrochlorate  of  bitjthyl-conine  forms  with  corfiynm  auhlimnU  a 
white  fiocculcnt  precipitate  which  melts  when  heated,  and  is  deposit^ 
in  the  crystalline  state  if  the  hot  solution  is  allowed  to  stand  for  a 
long  time. 

Chhraurate  of  Bi^hyf-eonine.  —  Sulphur-yellow,  semiilnid  precipilaliir 
Dissolves  when  neated  and  separates  on  cooling  in  oiJy  dfom  —^''*- 
become  solid  and  crystalline. 


jnCHTL-lflTHTL-OONIlfB^  17S 

CUcroplaHiMtU  ^  BiMpl-^an^.  —  Hjdroeklonfte  of  Ueth jl-^mine 
doM  not  ^reeipitaio  a  solntioB  of  bitblorklo  of  phUiosmy  b«t  oa  ey«poffat- 
iDg  the  mixed  soUtione  on  m  water-bath,  a  emtaUiae  salt  is  depoeitedy 
whieh  M  washed  with  alcohol.  (If  the  biethjl-eosiDe  eoDtains  etbjl« 
metbyl-ooDiiie,  ehloroplatinale  ^  etfajl-methjKeonioe  is  preeipitated 
from  eoBceiitrated  solutioiis.) 

t.  Iftnta  &  Kektil^. 

24  C     .*. ^....  144     ...,    a7'l9    36-9S 

»     14     ^w      f-§l 

24  H     .^ *....„......    24      ^      §-20    ^      6-66 

Pt    ^«^.*. ^.    99      *^    25-49    - 26&« 

3  CI    ....^ 106-5  >^    27-51 

C«*NH»HCl,PtCP 387-5  ....  100-00 


Ethyf-mrtliyl-coiiine, 

C»NH«  =  C"(C*H*)(C»H»)NH",H«. 

y.  Planta  &  Kekul^.    Ann.  Pharm.  B9, 135. 

If  1 H  is  rappoMd  to  be  idded  to  etlijl-metlijl-coiiine,  it  becomes  ethyl-methyl- 
coDine-ammoniam. 

Known  only  as  hydrate  and  in  combination  with  acids. 

ft  is  obtained  in  aqneons  solution  by  decomposing  the  hydnodate  of 
ethyi-methyl-conine  (p.  772)  with  freshly  precipitated  oxide  of  sHref. 
The  sohition  is  oolonriess  and  inodorous;  tastes  strongly  bitter^  reacts 
alki^lne,  and  in  the  eoncentiuted  state  dissolves  tM  epidermis  like 
caustic  potash.  On  evaporating  the  solution,  it  absorbs  carbonic  acid 
and  leaves  a  oolonriess,  partly  crystaDino  (from  contabing  carbonate), 
doliqtieecent  mass,  which,  when  distilled  in  water,  decomposes  into 
defiant  gas  and  methyi-conhie,  leaving  traces  of  carbon. 

When  a  concentrated  eolation  of  ethyl-meth vl-conine  is  heated  with 
iodide  of  ethyl,  the  hydrate  is  converted  into  hydriodate  of  ethyl-methyl- 
conine,  alcohol  being  formed  at  the  same  time. 

CimiisuUiatUL  Efthyl-meth^l-conine  combines  with  hydroehlori^ 
snlphario,  nitri^  oxafio  and  acetic  acids,  fonning  crystaUisable  salts  whi<m 
are  deliquescent  and  very  soluble  in  water. 

Carbonate  nf  Xthylituthyl'Conine.  —  Aqueous  ethyl-methyl-conine 
absorbs  carbonic  acid  frooi  the  air;  and  on  evaporating  the  solution  in 
an  atmosplMre  of  carbonic  acid,  long  needles  of  i&  carbonate  are 
obtained. 

Hydrtodaie  of  Ethyt-mdkyl-conkie.  —  Formed:  1.  hj  heating  methyl- 
oonine  (also  that  which  is  contained  in  commercial  conme^  with  iodide  of 
eihyk  —  2.  By  heatiig  ethvl-aMthyl-ooniiie  with  an  alkaline  sdntion  of 
iodide  of  potasaiam,  ciystals  of  hTdriodate  of  ethyl-methyl-conine  then 
aemafaiing  ont-— 3.  Bj  haaliiig  ky^^^>^  ^  ethjt-methyl-ooiuM  wi^ 
iodide  of  ethyl  (p.  172). 
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CONJUGATED  COMPOUNDS  OP  CONINE. 


Preparalion,      L  The  prodaotj  obtained  as  described  mt  pw  170^  by 

treating  commercial  conin©  containing  metliyl-conine,  with  iodide  of 
ethyl,  LB  dissolved  in  water  and  mixed  with  potash.  A  brown  oil  at  fint 
aeparatee  out,  and  then  two  strata  are  formed^  the  lower  of  which  soiidiBei 
into  crystalline  hydriodate  of  ethyl-methyi-conine;  more  of  this  latter 
product  separates  out  in  crystals  from  the  potash-liquor  on  standing. 
The  oil  (ethyl-conme)  which  floats  on  the  surface  of  tlie  liquid^  and  the 
potash,  are  poured  uflT  from  the  crystals,  which  arc  then  shaken  with 
ether-alcohol  (pure  ether  causes  them  to  adhere  together!,  and  washed 
with  etiier-alcohol  on  a  funnel  plugf^ed  with  asbestos  until  all  the  potasb 
is  removed.  —  2.  The  product  of  the  action  of  iodide  of  ethyl  on  com* 
mercial  canine  is  washed  with  ether-alcohol,  which  takes  up  the  hydrio- 
date  of  ethyl-couine  and  the  excess  of  iodide  of  ethyl. 

Properties.  Hydriodate  of  ethyl-methyl- canine,  obtained  by  preci- 
pitation, forma  a  snow«white  crystalline  powder;  from  water,  alcohol  or 
potash  J  it  crystallises  in  beautiful  needles*  It  does  not  lose  weight 
when  dried  at  100^  In  vacuo  orer  sulphuric  acid. 


N .«,„.  14 

22  H  ,..,  22 

I ....«»  126 

C=^H^^HI 294 


T.  FUnta  &  Kekul^, 

44*89     44-87 

4-76 

7*48     8-36 

42-87     42-98 

100^00 


It  melts  when  heated,  at  first  without  undergoing  decomposition,  \ 
solid  lies  into  a  crystal!  it]  e  mass  on  cooling.     If  more  strongly  heal 
decomposes  into  iodide  of  ethyl  and  a  base  smelting  like  conine,  \  _ 
distil  over  and  quickly  recombine;  this  occurs  partially  even  duriog  1 
distillation, 

Hjdriodate  of  etbjl-methyl-conine  dissolves  in  water,  especimlly  in 
warm  water.  It  does  not  dissolve  in  alkaline  liquids.  It  is  precipi- 
tated hy  cold  potash  from  its  aqueous  solution,  hut  is  dissolTed  by  hot 
potiish  and  crystallises  out  again  on  cooling. 

It  is  soluble  in  alcohol,  but  to  a  less  extent  than  hydriodate  of  biethyl- 
coniue.     It  is  insoluble  in  ether. 


ChIoromejxurai€    of  EtJiyl'Totthptconine,  —  a.    With    5   aiotna 
chloride   of    mercury-       Tbe    compound    h   heated   with   water 
dissolves,  and  after  standing  for  some  time  deposits  a  in  large  ciyifcali. 


of 


22  C  .. 

N  „ 
22  H  ., 

6  CI . 


132 
14 
22 

5oa 

213 


14  98 

1-59 

2'SO 

Sfi-75 

24*18 


T,  PUnta  6l  Kckul^. 
• 14-21 


C»NH^UCl,5HgCl.......  881 


100-0§ 


5.    With   6  atoms  of  chloride  of  mercury.      Obtained, 
mqueous  liydrochlorate  of  ethyl-nietbyl-conine  into  a  solution  of  corrofltw 
iiiblimate,  as  a  white,  distinctly  crystalline   precipitate* 
TuihoT  easily  io  water,  alcohol  and  in  ether. 
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▼.  Plante  &  Kekttl^. 

22  C    132      ....    12'98 

N  14      ....       1-38 

22  H  22      ....      2-16 

6Hg 600      ....     5903    59-15 

7  CI  248-5  ....     24-45     24-53 

C»NHn,Ha,6HgCI   1016-5  ....  100-00 

Ohhraurate  cf  Eihyl-mHhyJrConine.  —  Terchloride  of  gold  precipi- 
tates from  aqaeons  hydrochlorate  of  ethjl-methyl-conine,  a  sulphur- 
yellow,  floceolent  precipitate  which  rapidlj  becomes  crystalline.  From  its 
hot  aqueous  solution,  it  is  deposited  in  slender  needles  on  cooling.  When 
dried,  it  melts  below  100^,  and  solidifies  into  a  crystaUiae  mass  on  cooling. 

T.  Planta  &  Kekultf. 

C»NH«C1* 810    ....    61-14 

An    197    ....    38-86    38-67 

C«NH»,HCl,AuCl»  ....    507     ....  100-00 

ChlorapUstinaU  cf  Ethyl-methyl^onine  is  sometimes  precipitated  as  a 
yellow  crystalline  salt  on  mixing  together  the  aqueous  solutions  of  hydro- 
chlorate  of  ethyl-methyl-con ine  and  bichloride  of  platinum;  if,  however, 
the  solutions  are  more  dilute,  it  is  deposited  after  a  time  in  beautiful 
octohedrons  which  are  slightly  soluble  in  cold  water  and  more  soluble  in 
hot  water,  bat  insoluble  in  alcohol  and  in  ether. 

▼.  Planta  &  Kekol^. 

22  C     132      ....    35-37    35-49 

N    14      ....      3-75 

22  H    22      ....      5-89    6-54 

Ft    98-7  ....     26-45     26-43 

3  CI    106-5  ....    28-54 

C«NH«,HCl,PtCl» 373-2  ....  lOO'OO 


Pi^ary  NucUm  C^H" 

Oil  of  Wine,   C>«H". 

Sebttllab.    Ann.  Chtm.  Phys.  89, 153. 
Habchand.    J.  pr.  Chem,  15, 10. 

Light  or  iweet  oil  qf  win€  conaiftf  partly  of  this  oompound.  Oleum  vml,  HuUe 
douce  du  vin,  Biherol,  WeiwU. 

ForfMBtium  and  Preparation,  When  sulphoyinate  of  wine-oil  is  de- 
composed by  water  or  aqueous  alkalis,  an  oily  body  is  formed,  which 
floats  on  the  surface  of  the  liquid;  if  this  oil  is  collected  and  left  to  itself, 
in  a  cool  place,  for  sereral  days,  it  deposits  crystals  of  etheriu.  The  oil 
containing  the  crystals,  is  washed  on  a  moistened  filter,  with  water,  as 
long  as  the  wash- water  continues  to  exhibit  an  acid  reaction ;  the  funnel 
is  then  placed  oyer  a  bottle;  and  after  the  filter  has  become  dry,  the  oil  of 
wine  runs  through  and  the  etherin  remuns  on  the  filter.  (Th«  wax x«isaIvqa 
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Mtoiirftfd  with  ml  of  wine,  whioli  maj  be  eztnetod  bj  eftw  (Jcolwl, 
and  remaina  behind  when  the  ether-aleofaol  is  erapontel.)  (SenllM.) 
— Maichand  dries  oil  of  wine  thns  obtained  in  Taeuo. 


ProperUei.  Yellowish  oil  harbg  a  peeoliaraiOBMlU  odour.  Sp^gr. 
=  0-921.  Boils  at  280^  When  submitted  to  eoM,  U  baeones  le« 
finid ;  at  25°  it  is  viscid  like  turpentine ;  at  85°  ii  is  solid.  Ib  As 
iidiTdroiis  state  it  doss  not  eoadnot  elestrisitf  .    (BttaUiSL) 


wiA  a  brilliant  flame,  toaTia§  a  lastifw  «f 
ind  sdphate  of  banrta»  aad,  wfcat  mellsil 
ma  seia  and  an  infhmmable  gaa^  ifce  sdk 


UC^^ fS    ...    SS-71    ^^    8»-4iS8M    ^    U-m 

16  H 16    ....     14-29    18-8  to  15*9    ....    14-15 

C»H>«  .  112    ....  10000    96-7      99^    ,...    98-ftS 

Oil  of  wine  mixes  with  anh^nriu  ndphurie  add,  erbltes  ksat^  tans 
brown^  and  gires  off  an  ethoreal  odonr,  while  the  snl^aiieswU  deliqnsssas. 
If  the  mixture  is  made  carefully,  no  sulphurous  acid  is  evolTod;  and,  sa 
saturating  the  mixture  with  barTts^  a  solaUe  baryts  SiU  -      -  - 

which  bums  on  platinum  foil  wit 
strongly  tumefied  charcoal  and 
witii  potash,  yields  sulphurous  i 

cannot  be  obtained  crystsIlisedLy  and  therefore  probaUy  ooasists  of  stklo- 
nate  of  bar^.    (Marchand.) 

Oil  of  wine  dissolves,  wiiiiout  alteration,  in  oil  of  ritriol^  moi  is  pre- 
cipitated from  the  solution  by  water ;  if,  howereri  it  is  warmed,  aa  add 
is  formed,  which  yields  a  soluble  salt  with  baryta.    (Mandhand.) 


Etherin. 

Hrnnbl.    J.  of  Se.   19,  96;  FhU.  2hxms.  1826,   240;  Sehw.  49,  58; 

JPogg,  9,  12. 
Sbrullas.      Ann,  Chim.  Fhys.  39,  153 
Marcuand.    J.  pr,  Chem,  15,  10. 

WeinOlcamphor,  Camphor  or  Stearoptemo  qfwme^oU, 

Formation,  By  boiling  sulphoviDate  of  wine-oil  with  canstio-potash 
(Hennel).  It  is  deposited  in  the  cold  from  the  light  oil  of  wine  obtained 
by  decomposiDg  Butphovinate  of  wine-oil  with  water  or  aqueons  nfta*w. 
(Marchand,  ScruUas).  Formed  also  from  sulphovinate  of  wine-oily  which 
has  become  thick  by  keeping.     (Hennel.) 

Preparation  (p.  175).  The  etherin  which  remains  on  the  filter  after 
{he  oil  of  wine  has  run  off»  is  distilled  in  a  bent  f^lass  tube,  and  the  solidi* 
fled  distillate  is  melted  and  poured  out  in  thm  layers^  whkh  aia  le- 
peatedly  pressed  between  blottiig  paper,  as  long  as  the  peper  < 
to  take  up  oil.    (SeruUas.) 
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Propertiei.  Etherin  forms  long  brilliant,  transparent  prisms  (Serul- 
las),  resembling  naphthalin.  ^Hennel.)  It  is  tasteless,  bat  has  a  peculiar 
aromatic  odonr^  like  that  of  wme-oil,  especially  when  heated.  It  is  fria- 
ble and  grates  between  the  teeth.  Sp.  gr.  =  0'98«  (Sernllas.)  Melts  a 
little  above  100''  (Hennel),  at  110''  (Sernllas),  into  a  clear  liquid.  Dis- 
tils at  260°,  without  leaving  a  residue.     (SeruUas.) 


Hennd. 

Marchand. 
mean. 

16  C 

96    . 

...    85-71     ... 

82-11 

....    84-60 

16  H 

16    . 

...     14-29    ... 

13-44 

....     14-30 

(?«HW  

112    „ 

...  100-00     ... 

96-55 

....    98-90 

Isomeric  with  oil  of  wine.  (Semllaa.)  Fechner  supposed  etherin  to  contain 
oxjgen.    {8ehw,  49,  73.) 

Deeompontiom.  1.  Etherin  is  decomposed,  at  a  red  heat,  into  charcoal 
and  a  hydrocarbon.  (SeruUas.)  With  anhydrous  sulphuric  acid  and  with 
oil  of  vitriol  it  behaves  like  oil  of  wine  (p.  176).  (Marchand.)  Dis- 
solves in  warm  sulphuric  acid  with  pale-red  colour ;  in  cold  nitric  acid, 
with  dark-red  colour,  which  is  destroyed  by  heat,  after  which  a  white 
precipitate  is  produced  on  the  addition  of  water.     (Hennel.) 

Etherin  is  insoluble  in  water  (SeruUas),  also  in  hydrochloric  acid, 
aqueous  alkalis,  and  acetic  acid,  even  when  heated.  (Hennel.)  It  dis- 
solves in  alcohol  and  in  ether,  and  crystallises  from  the  solutions  in 
prisms.    (Hennel,  SeruUas.) 


Appmdis  to  Oil  of  Wine. 

The  so-called  Sulphovinate  of  Wine-oil. 
C*H*S*0\ 

Hennel.    J.  ofSc.  19,  96;  PhU,  Tram.  1826,  240;  Schw.  49,  5B]  Pogg, 
9, 12;  Phil.  Trans.  1828,  365;  Pogg.  14,  273;  abatr.  Schu.  55,  116. 
Serttllas.    Ann.  Chim.  Phys.  39, 153;  Pogg.  15,  20. 
LiEBio.    Pogg.  21,  40. 
Zeiss.    Pogg.  31,  371. 
Marojband.    J.  pr.  Chem.  15,  8. 

Oil  qf  wine.  (Hennel,  Marchand.)  Double  iulphate  qf  eiher  and  earburettid 
hydrogen;  nemtrai  ndphate  qf  earburretied  hydrogen  (SeruUas);  etkyl-nUphate  qf 
•ikerolf  iBthyUehwrfsaurei  AeiAerol  (Liebig) ;  sulphate  if  ethyl  and  etherol,  eehwrfel- 
saures  Aethylosyd-Aetherol  (Benelios);  sulphate  qf  etherin.  Discovered  by  Hennel. 
in  1826. 

Formaiion.  Passes  over  in  the  preparation  of  ether,  towards  the  end 
of  the  distillation  (riii,  237).  It  is  formed,  but  in  exceedingly  small 
quantities,  not  only  on  distilling,  but  immediately  on  mixing  alcohol 
with  snlphuric  acid.  (Marchand.^  It  is  also  produced  when  ether 
is  acted  upon  by  anhydrous  sulphunc  acid  in  the  preparatioii  ol  \&^\Xx\qxC\^ 

YOii.  xni.  -s^ 
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acid  (Liebig,  Till,  429),  ud  I7  ike  diy  diiliUiitioa  of  Oe 
(riii,  417.) 

Preparatum.  1.  When  1  part  of  alcohol  ii  dittilM  vhh  l^yntorf 
■tdphnrio  arid,  m  little  ether  paawt  orer  fiisty  th«a  a  jallowfah  A 
and  an  aqaeoas  ethereal  lionid ;  the  former  is  eeparateJ  bom  tta  li 
and  freed  from  ancombined  salpharic  acid  and  m  part  of  tlie  aolphi 
acid,  the  alcohol,  and  the  ether,  by  agitation  with  wftter  (whidi,  aeeo 
to  Liebig,  should  be  ice-cold).  The  oil  \b  then  aeparated  from  the  1 
and  placed  orer  sulphuric  acid  under  the  lecwTer  of  mm  &ir-|iui|^ 
which  is  slowly  exhausted  in  order  that  the  eraporatioB  of  the  etfaar  sad 
sulphurous  aeid  may  not  cause  the  liquid  to  boil  riolentWi.  (Serallas.) 
Liebig  finally  treats  it  with  fused  chloride  of  caleiQm.  —  8.  CijatalliBea 
snlphovinate  of  lime  is  dried  eaief uUy  but  completely  ui  yeae^  md  sab- 


mitted  to  dry  distillation .   The  distillate  is  punned  as  in  tk  1 
(SeruUas.)     Liebig  mixes  with  the  sulphovinate  of  lime,  which  is  diisd 
completely  and  with  the  greatest  care,  an  eqial  wei|^t  of  frasUj  T 

Ume,  and  distils  the  mixture  at  a  moderately  high  tr ^ 

tiBate,  which  contains  the  sulphoyinate  of  wine-oil 

is    mixed   with  water,  which  precipitates  the    oO,    aad   Modi  oiw 


solphuric  acid  in  Tacuo.  Marehaad  obtained  less  oil  of  wiao  oa  aUiw 
lime  than  without  it;  he  therefore  reeonmends  tiie  distOlatioa  pmr  m  si 
.  the  sulphoyinates^  especially  of  the  basic  lead-salt.  Hoaaol  WMboi  As 
solphovinale  c^  wine-oil,  which  nasses  OTcr  towaids  Ibo  oad  of  tho  dfalil- 
lation  in  the  preparation  of  ether,  with  eaiboaate  tt  poteak  aad  «al«^ 
and  removed  the  ether  by  evaporation.  —  But  the  nsrhnaaio  of  asiMh 
removes  sulphovinic  acid.     (Hennel ;  Liebig,  Handworter^dk,  i,  fss.) 

Properties.  Yellow  oil,  tbicker  than  volatile  oils.  (HenneL)  When 
moist  it  is  colourless  and  transparent.  After  remaining  for  24  hoars  nnder 
the  receiver  of  an  air-pump,  it  acquires  a  dark-green  colour,  bat  becomes 
colourless  again  on  being  shaken  up  with  water  or  exposed  for  a  long 
time  to  the  air  ;  the  oil  rendered  colourless  by  water,  remains  so  eyen  in 
contact  with  potassium,  but  becomes  green  again  when  heated.  (Serul- 
las.)  —  Liebig  and  Marchand  were  never  able  to  obtain  sulphoyinate  of 
wine-oil  coloured  green ;  Marchand  is,  therefore,  of  opinion  that  the 
coloration  observed  by  Scrullas,  arose  from  some  accidental  impurities. 
8p.  gr.  =  1  -05  (Hennel);  1*138  (Serullas).  It  has  a  peculiar,  peneiraliag; 
aromatic  odour,  and  a  sharp,  fresh,  somewhat  bitter  taste;  lathor  like 
that  of  mint.     (Serullas.)     It  is  neutral.     (Liebig.) 

Liebig.       HsreloBi. 
82-76    ....    3S-tS 

604  ....     e-as 

61S0        /  •"•• 


8  C  

48     .. 

..     3310     ... 

6-21     ... 

5-52     ... 
..     5517     ... 

Serullas. 
3305 

9  H 

9     .. 

6-19 

0 

2  80» 

8     .. 

80    .. 

5-58 1 

....     5502/ 

•l«-«t 


C»H*SW    ....  145    ....  lOO-OO    99-84    ....  lOO-CO    .. 

Hennel  found  53/  C,  8*3  II,  and  38  SO». 

Deeowtpositiom,     1 .  The  oil  becomes  thicker  after  a  low  ^witHf  and 

deposits  crystals  of  etherin.    (Hennel.)    When  pare  and  ksot  m  ssaM 

^bes  it  widcrgoes  no  change.     (Serullas.) — 2.  When  it  is  dWuiod,  the 

wter  part  passes  oTer  undecomposed,  and  jields  a  distillale 
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the  same  composition  from  first  to  last  (Marchand);  towards  the  end, 
however,  it  erolycs  a  quantity  of  sulphurous  acid,  and  leaves  sulphuric 
acid  and  charcoal.  (Hennel.)  —  3.  When  placed  nnder  water,  it  decom- 
poses, after  some  time,  into  crude  oil  of  wine  (a  mixture  of  oil  of  wine 
and  etherin),  which  ascends  to  the  surface,  and  aqueous  sulpho- 
vinic  acid.  If  but  little  water  is  used,  ibis  decotnt>osition  takes  pldee 
Tery  slowly;  if  the  oil  is  warmed  with  water,  it  takes  place  It  a 
few  seconds.  (SeruUas,  Marchand.)  —  4.  When  treated  with  aqneous 
alkalUy  it  immediately  decomposes  into  a  salt  of  snlphoyinic  add  and 
crude  oil  of  wine.  (Serullas.)  Sulphovinate  of  wine-oil  treated 
with  caustic  potash  decreases  yisibly  in  bulk  aiid  becomes  more  yiscid. 
If  the  undissolyed  portion  is  purified  from  potash  by  ether,  there 
remains,  after  evaporation  of  the  ether,  a  yellow  and  very  thick  oil,  which 
yolatilises  completely  when  heated,  without  undergoing  decompositipn. 
This  oil,  if  allowed  to  stand  for  several  days,  solidifies  into  a  crystalline 
mass  of  etherin.  (Hennel.)  When  sulpbovinate  of  wine-oil  is  heated 
with  aqueous  potash,  it  becomes  turbid,  then  white  and  nn transparent,  bat 
no  lighter  oil  rises  to  the  surface.  After  the  alkaline  liquid  has  been 
removed  by  washing  with  water,  water  poured  upon  the  oil  becomes 
acid.  If  the  oil  be  now  distilled  in  a  retort  with  a  larffo  quantity  of 
water,  it  disappears  as  the  boiling  continues,  and  yields  a  distilbte  having 
a  slightly  ethereal  odouf,  with  a  small  Quantity  of  transparent  colourlesf^ 
oil  floating  on  its  surface;  this  oil  solidines,  completely,  into  a  crystalline 
mass  at  0^  (Liebig.)  —  5.  Potassium  does  not  decompose  sulphoyinate  of 
wine-oil  in  the  cold;  bnt,  on  heating,  defiant  gas,  with  a  smell  of  garlic,  is 
eyolved,  and  there  remains  a  residue  of  charcoal  mixed  with  a  little  sul- 
phide of  potassium  and  a  large  quantity  of  sulphate  of  potash.  (Seml- 
las.)  —  6.  With  a  concentrated  solution  of  tersulphide  or  pentasnibhide  of 
potassium  in  alcohol,  it  forms^  in  a  few  minutes,  a  neutral  liqtfid,  from 
which  a  large  quantity  of  suIphoviDate  of  potash  is  soon  deposited,  and 
also  sulphur,  if  pentasnlphide  of  potassium  is  used,  llie  liquid  which  is 
poured  off  is  sdcohol,  containing  in  solution  an  oil  rich  in  sulphur, 
either  thialol  or  a  mixture  of  this  oil  with  oil  of  wine  which  has  been 
acted  upon  by  sulphuretted  hydrogen.  This  sulphuretted  oil  is  yellowish, 
heavier  than  water,  and  has  a  most  repulsive  alliaceous  odour ;  it  can 
scarcely  be  distilled  by  itself,  and  passes  over  very  slowly  when  distilled 
with  water.  Its  alcoholic  solution  does  not  precipitate  a  solution  of 
acetate  of  lead;  if  hydrate  of  potash  dissolved  in  almost  abeolute 
alcohol  IS  added  to  it,  a  clear  mixture  is  formed,  which  does  not  ehange  ; 
if,  however,  the  alcohol  contains  more  water,  a  considerable  quantity  of 
hyposulphite  of  potash  is  deposited  in  48  hours.  This  oil  is  also  formed 
when  sulphoyinate  of  wine-oil  is  shaken  up  with  aqueous  pentasnlphide 
of  potassium,  and  collects,  for  the  most  pai^t,  at  the  bottom  of  the 
aqueous  solution  of  the  sulphoyinate  of  potash.  If  too  little  sulphoyinate 
of  wine-oil  was  used,  the  filtrate  yields,  when  heated,  a  fi^esh  quantity 
of  oil,  which  appears  to  be  the  same  as  the  first,  and  the  sulphoyinate 
of  potash  is  converted  into  sulphate.     (Zeise.) 

Sulphoyinate  of  wine-oil  is  slightly  soluble  in  water.  (Serullas.) 
It  dissolves  readily  in  alcohol  and  in  ether  (Hennel),  from  which  it  may 
be  precipitated  by  water.     (Serullas.) 


11  ^ 
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Gaprylene  C!«H» 

Caboubs.    Campt  rend.  81, 143. 

J.  BouuL     Ctmpt.  rmuL  B3,  144;  88,  986;  Aim.  Pkmrwi.  Mp   9N; 

y.  Afin.  Chim.  Phy9.  44, 114. 
VL  Bbbthblot.    Ccmft.  rend.  44, 1850;  ilfifi.  Phank  104, 184. 

OdyifM  (Geilkudt) }  FrjfU  (Giii.)« 

JPormo^ion.  Caprylene  is  fonned,  iogetlier  with  gMeau  hjdndulMM^ 
muth-gat,  and  hydrogen,  when  pelargonic  aeid  is  dirtillad  witt  ] 
lime.  (CahooTS.) — 2.  By  heating  oaprylic  aleohol  witliaii^n 
or  with  chloride  of  sine.  (Caprylie  aloolua  and  mlplrarie  aeld,  ntsed  la  At  aril, 
ibm  otpryleiM,  togetber  with  Milphoetprylio  add  and  wiljilMte  of  eqpffjI).«.S»  By 
heating  iodide  or  chloride  of  oapryl  with  sodiam  or  meveuj.     (Boua) 

Preparaltum.  1 .  An  intimate  mixture  of  1  part  of  pelaigonio  aeid  with 
4  parts  of  potash-lime  is  heated  nearly  to  dnll  reaneai^  wnA  the 
mobile  amher-yellow  distillate  is  rectified,  the  temperatura  thaa  \ 
from  105^  to  140^  The  greater  part,  consisting  of  cq^ryleiie,  paMaa  •?« 
between  106''  and  11 0^  (Cahonrs.)  —  2.  When  camylio  alodiel  b  dis- 
tilled with  solphnric  acid,  the  mixtare  blackens  ana  erolTaa  — lAaws 
aoif^  while  caprylene  distils  orer  as  a  colourless  oil,  which  ia  puilad  \j 


washing  with  water  and  rectifying  per  $e,  (Bonis.) — 8« 
of  sine  dissolves  readily  in  caprylie  alcohol;  on  heating  the  liquid,  water 
undecomposed  caprylie  alcohol  and  caprylene  pass  orer,  and  the  eanryleae 
is  obtained  pare  by  removlDg  the  water  and  pouring  back  the  diatilhte 
two  or  three  times.  (Pare  caprylie  alcohol  if  completelj  ooaTerted  iato  cqirykae 
by  a  tinsle  diitiUation  with  fused  chloride  of  sine,  the  tempentore  lemainiBf  stedonvy 
at  125%    (Boois.) 

Properties.  Colourless,  strongly  refracting  liquid,  having  a  somewbat 
powerful  odour.  Boils  at  125^  (Bonis);  if  prepared  by  the  first  method, 
between  106°  and  110%  (Cahours.)  Specific  gravity  =  0*728  at  17^ 
^Bouis);  when  prepared  according  to  1,  its  sp.  gr.  is  0*708  at  16^ 
(Cahours.)  Vapour-density  of  capryletfe  prepared  according  to  1, 
ss  8-954 ;  according  to  2,  =  3*90. 

Cahoun.  Bonis. 

«•  *.  e. 

1«  C 96    ....    85-71    84-9    ....    85-6  ....    8564  ...    85-€t 

!•  H  ..., It    ....    14-29    14-8    ....     U'Z  ....     14-39  ...,    14'47 

Q^a^ 112    ....  10000    99-7    ....    99-9  ....  100*03  ^  lOO-ff 

Vol.  Den$iiy. 

Cvapoar 16    6*6560 

H-gai   16    1'1088 


Caprylenc.gai  2    7*7648 

1     3-8824 


m  was  obtained  firom  caprylie  alcohol  by  the  action  of  mUphnrk  acidt  I.  by  the 
sdioa  of  chloride  of  zinc ;  c,  from  chloride  of  capryl  by  the  action  of  sodlaau 
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Decompositions.  1.  Caprylene  barDs  with  a  yery  brjgbt  flame. — 
2.  Heated  with  bromine  it  forms  a  heavy  liquid,  C**H"Br'.  (Cahoars.) 
Bromine  dropped  into  caprylene  produces  a  hissing  sound  and  forms  a 
thick,  colourless  liquid.  (Bonis.)  —  3.  Caprylene  acted  upon  by  chlorine 
becomes  so  violently  heated  that  it  takes  fire.  If  the  action  is  allowed 
to  proceed  more  slowly,  and  finally  terminated  in  sunshine,  hydrochloric 
acid  is  evolved  and  pentachlorido  of  caprylene  is  formed.  (Bonis.)  — 
4.  One  volume  of  caprylene  rapidly  absorbs,  at  ordinary  temperatures, 
from  7  to  8  volumes  of  hydrochloric  acid  gas,  and  then  slowly  takes  up 
more,  so  that  in  two  hours,  10  volumes  are  absorbed;  in  5  days,  1 2  volumes; 
in  11  days,  13  volumes;  in  17  days,  14  volumes;  and  in  23  days, 
15  volumes;  chloride  of  capryl  is  formed,  which,  after  it  has  been 
shaken*  with  aqueous  potash,  may  be  separated  by  distillation.  If 
caprylene  is  heated  with  a  saturated  aqueous  solution  of  hydrochloric 
acid  at  100°,  chloride  of  capryl  is  formed,  but  the  transformation  is  not 
complete,  even  after  heating  for  100  hours.  (Berthelot.)  —  5.  Capry« 
lene  is  violently  attacked  by  concentrated  nitric  acid,  and  forms  nitro- 
and  binitro- caprylene.  (Bonis.)  When  concentrated  nitric  acid  is 
dropped  upon  caprylene,  a  violent  action  takes  place,  and  the  mixture 
begins  to  boil,  with  evolution  of  nitrous  acid.  On  cooling,  the  liquid 
separates  into  two  strata,  the  upper,  which  is  yellow  and  oinr,  consisting 
of  nitro-  and  binitro-caprylene,  and  the  lower  of  nitric  acid.'  From  the 
latter,  white  prismatic  crystals  are  often  deposited,  consisting  of  an  acid 
which  is  reaoily  soluble  in  alcohol.  This  acid  is  more  certain  to  be 
obtained  when  the  nitric  acid  is  added  in  small  portions  at  a  time,  and 
the  resulting  action  is  allowed  to  subside  before  any  fresh  acid  is  added. 
It  melts  when  heated,  and  evolves  thick  white  irritating  vapours ;  with 
potash  and  oxide  of  silver,  it  forms  salts,  the  latter  of  which  explodes 
when  heated  and  dissolves  in  ammonia  and  nitric  acid,*but  not  in  water. 

iBouis.^  —  6.  With  fuming  nitric  acid,  caprylene  forms  binitrocaprylene. 
Bonis.)  —  7.  When  an  alcoholic  solution  of  caprylene  is  treated,  first 
with  nitric  acid,  then  with  ammonia,  and  lastly  with  sulphuretted  hydro- 
gen, sulphur  is  deposited,  and  thin  yellow  needles  are  formed,  which 
become  white  on  exposure  to  the  air,  and  when  heated,  melt,  swell-up, 
and  burn  with  a  white  flame,  leaving  a  residue  of  charcoal.  Perhaps  the 
body  is  C**NH".  (Bonis.)  —  8.  Caprylene  heated  with  sodium  is  not 
attacked  ;  but,  if  dry  chlorine  gas  is  passed  into  the  liquid,  the  compound 
QM||i5Q|^^s  is  immediately  formed  with  evolution  of  hydrogen: 

CWflw  +  2Na  +  a  =  C»«H"Na,NaCl  +  H. 

With  iodine  or  bromine,   the  corresponding  iodine  and  bromine  com- 
pounds are  formed.     (Bonis.) 

Combinations.  Caprylene  is  insoluble  in  water.  It  dissolves  iodine  in 
large  quantities  and  becomes  red.  /^Caprylene  removes  iodine  from  its  aque« 
ous  solution.)   It  dissolves  iodide  olmercury,  when  heated  with  it.   (Bouis.) 

Caprylene  is  readily  soluble  in  alcohol  and  in  ether. 
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Bant  with  a  tmokj  iuM.     It  not  aeked  vptn  bjr  btiBiv 
latolaUe  in  water  aad  teuody  toluUe  in  eoid  alotkoL    * 


GapryL 

Bouu.    N.  Ann,  Ckim.  Pkyi.  44, 143. 
Oetpi.    (Gerfaudt.) 

Preparaiion.  Pota«siam  or  sodium  in  conUoi  with  eold  eUoride  cl 
ctpry]  immediately  becomea  coTored  with  a  white  onitt,  which  teparatai 
from  the  metal  oo  agitation,  and  is  continually  renewed.  The  petty 
mats  is  pressed  out,  and  fresh  sodium  added  to  the  liqaid,  till  it  his 
been  deprived  of  all  its  chlorine  and  no  longer  aett  upon  todiom  to 
boiling. 

Capryl  it  fluid  and  lighter  than  water.  It  burnt  with  abrillit&t 
flame. 
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Perhspt  a  mUtm  of  C^'H^  and  Om^  (Bouis). 
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Caprylic  Ether  P 
C'«H"0  =  C"H",HO. 

BouiB.     N,  Ann.  Chim.  Phys.  44,  138.     « 

Bonis  obtaioed,  by  distilling  sodium-capryl  alcohol  with  chloride  of 
caprjl,  a  liquid  of  peculiar  odour,  which  passed  over  at  50'',  and  after- 
wards at  an  increasing  temperature.  It  contained  75*97  C  and  1305 H 
(C*<H"0  =  79-3  C  and  140  H),  and  must  have  contained  traces  of 
chloride  of  caprjl.  The  same  liquid  was  obtained  by  following  the 
method  employed  by  Balard  (xi,  7)  in  the  preparation  of  amylic 
ether. 


Caprylic  Alcohol. 
C"H>W  =  C"H",H»0«. 

J.  Bouis.  (1851.)  C<mpt.  rend.  S3,  144;  Ann.  Fharm.  80,  304;  InstittU. 

1851,  258  ;  Ann,  Fharm,  80,  306;  Compt.  rend,  38,  935;  39,  288; 

Ann.  Pharm,  92,  395;  iV.  Ann.  Chim.  Phys.  44,  103;  Compt.  rend. 

41,  603;  N.  Ann.  Chim.  Phys.  48,  99;  Ann.  Pharm.  97,  34. 
Wl.  Moschnin.     Ann.  Pharm.  87,  111;  Pharm.  Centralbl.  1854,  171. 
R.  Railton.     Chem.  Soc  Qu.  J.  6,  205;  Phai-m.  Centr.  54,  256. 
Wills.     Chem.  Soc.  Qu.  J.  6,  307;  N.  Ann.  Chim.  Phys.  41,  103. 
W.  S.  Squibb.     Chem.  Soc.  Qu.  J.  7,  108;   Pha^-m,  Centr.  1855,  256; 

Ann.  Pharm.  92,  400. 
Faoet.     Compt.  rend.  37,  730;  Ann.  Pharm.  88,  325. 
Cahgurs.     Compt.  rend.  39,  254;  Ann.  Pharm.  92,  399. 
LiMPRicHT.     Ann.  Pharm.  93,  242;  N.  Ann.  Chim.  Phys.   43,  490; 

EpiaUlary  Communication. 
Stadblbb.    J.  pr.  Chan.  72,  241. 

Oetylic  alcokpl,  Hydrmie  qf  Octyl. 

The  oil  which  Bouis  obtained  by  the  method  described  on  the  follow- 
page  was  first  regarded  by  him  as  caprylic  alcohol,  then  as  oenanthylic 
alcohol;  but  ultimately  he  returned  to  his  first  opinion,  which  was  after- 
wards corroborated  by  Moschnin,  Squire  and  Cahours.  Railton  and  Wills, 
on  the  contrary,  consider  it  to  be  oenanthylio  alcohol,  while  Limpricbt 
regards  it  as  caprylic  aldehyde.  According  to  Stadeler,  oenanthol  is 
formed  in  the  simple  distillation  of  ricinolate  of  soda,  and  if  an  excess 
of  hydrate  of  soda  is  employed,  the  products  are  oenanthylic  alcohol  and 
methyl  GBuanthal. 

Formation.  By  the  action  of  hydrate  of  potash  upon  castor-oil, 
ricinolamide  or  ricinolic  acid.  (Bouis.)  —  2.  When  fusel-oil  prepared 
from  the  marc  of  grapes,  is  distilled,  the  less  volatile  portion  which 
passes  over  between  160^  and  165*^  is  found  to  consist  of  a  mixture  of 
oenanthylic  aloohol  and  caprylic  aloohoL     (Fagei.) 


•i^t  amm  f— j-Iimrni.  biie^ibiwxIioiucibi 

flciJinut  ii  i&isuuf*       Ji  cfinauiir  f  'df  ver 

'^Dizk       Til*  uI  ubaLinec  ly  ffuciTnig 

j»  I-.  vTfji  fc  niir^ic^  u:  snrriir  aiaiftnw  wrSk 

Lrd^-  fnixL  tL«:  kjetttio.  i»  i*in  2iKtaiDT*ic!i£^'T 


of  A  atrob^  arcimatjc  odour.  It  oakee  gifwj  ■put«  on  paper.  Mib  it 
180'  (Boob);  at  ITS»'  (MoBcksin,  Will»);  mt  ITS'*  (Sqsira.)  8p.0.s 
0*823  at  17'  (Bouis);  0-792  at  16*5'.  (WilU)  Vapow  d«Hilj 
=  A'55  (Boai«);  4*019.  (Railtcffl.)  It  if  witlioBt  actioii  npoB  pohriMd 
ligbt.     (BoaiB.) 
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VoL  Density. 

C-vaponr 16  6*6560 

H-gM    18  1-2474 

O-gas    1  1-1093 

Gapryiic  alcohol  Tapour  ....      2    9*0127 

1     4*5063 

Decompositions.  Caprylic  alcohol  burns  with  a  white  brilliant  flame. 
—  2.  It  does  not  appear  to  be  changed  by  exposure  to  the  air.  (Bonis.) 
When  oxygen  is  passed  through  boiling  caprylic  alcohol,  a  large  quantity 
of  caprylic  acid  is  formed.  (Rail ton.)  (According  to  Railton,  who  considers 
the  alcohol  as  oenanthylic  alcohol,  the  acid  thus  formed  is  oenantbjlic/icid.)  Oxygen 
does  not  act  at  the  boiling  heat  upon  pure  caprylic  alcohol  free  from 
aldehyde.     (Bonis.) 

3.  Nitric  add  oxidises  caprylic  alcoht)],  and  forms  various  fatty  acids, 
amongst  others  caprylic  acid,  according  to  the  concentration  of  the  acid 
and  the  duration  of  the  action.  The  reaction  is  violent,  and  accompanied 
with  evolution  of  red  vapours;  on  boiling,  the  liquids  mix  and  fatty  acids 
distil  over.  In  one  ezperiment,  an  acid  oil  insoluble  in  water,  was  obtained,  from 
which  &tt]r  acids  (amongst  others,  oenanthylic  acid)  distilled  over  from  140°  to  145% 
and  then  as  the  temperature  rapidly  rose,  neutral  empyreumatic  oils  came  over.  — - 
When  nitric  acid  was  allowed  to  act  for  a  longer  time,  an  acid  liquid  was  formed,  pro- 
bably containing  caproic  and  butyric  acids.  —  Dilute  nitric  acid  produces  crystals  the 
same  as  those  which  it  forms  from  caprylene  (p.  181),  and  a  layer  of  oil  which 
floats  on  the  surface  of  the  liquid.  Aqueous  potash  extracts  from  this  oil  oenanthylic 
and  caprylic  adds.  The  undissolved  portion  of  the  oil,  after  having  been  washed  i  nd 
dried,  bums  when  heated,  becomes  black  and  emits  acid  vapours,  leaving  a  residue 
of  charcoal.  Concentrated  potash  acts  violently  upon  the  oil,  eliminating  ammonia  on 
the  application  of  heat.     (Bonis.) 

4.  Sulphuric  acid  dissolves  readily  in  caprylic  alcohol,  and  if  the  mix- 
ture is  not  cooled,  imparts  to  it  a  red  colour  gradually  becoming  darker, 
and  forms  sulphocaprylic  acid.  Generally,  also,  sulphate  of  capryl  and 
caprylene  are  formed  at  the  same  time.  If  the  mixture,  after  standing  for  24 
hours,  is  poured  into  a  concentrated  aqueous  solution  of  carbonate  of  potash,  efferves- 
cence takes  place,  and  the  mixture  becomes  warm ;  the  liquid  then  separates  into  three 
strata,  the  lowest  of  which  consists  of  sulphate  of  potash,  and  the  middle  stratum  of  an 
aqueous  solution  of  sulphate  and  carbonate  of  potash ;  the  upper  yellow  oily  stratum 
diminishes  in  bulk  when  washed  with  water,  which  dissolves  from  it  caprylate  of  potash. 
The  undissolved  oil  is  brown,  soluble  in  water,  insoluble  in  potash;  when  distilled,  it 
blackens,  giving  off  sulphurous  acid  and  caprylene,  and  leaves  a  residue  of  charcoal  not 
containing  potash.     TBouis.) 

5.  Caprylic  alcohol  acted  upon  by  fuming  sulphuric  acid,  is  first 
converted  into  sulphocaprylic  acid,  and  then,  if  the  action  is  continued, 
into  metacaprylene  (p.  1 82).     (Bouis.) 

6.  Capiylic  alcohol  submitted  to  the  action  of  pentachloride  of  phos- 
phorus is  decomposed,  with  violent  evolution  of  heat,  into  chloride  of 
capryl  and  oxychloride  of  phosphorus.  (Bouis.) — 7.  Caprylic  alcohol 
aworbs  hydrochloric  acid  gas  and  evolves  heat;  on  heating  the  liquid  to 
a  temperature  between  120^  and  130*^,  chloride  of  capryl  is  formed. 
(Bonis.)  —  8.  Fused  chloride  of  zinc  dissolves  in  caprylic  alcohol,  and 
forms  a  clear  solution  which,  when  heated  at  125°,  gives  off  water  and 
caprylene.  (Bonis.)  —  9.  When  caprylic  alcohol  is  acted  upon  by  glacial 
phosphonc  acid  for  a  long  time,  phosphocaprylio  acid  is  formed,  which 
gives  soluble  salts  with  lime,  baryta,  and  oxide  of  lead.  (Boui&)-^ 
10.  Caprylic  alcohol  forms  with  jphos^horus  and  bromine,  bromide  of 
capryl;  with  phosphorus  and  iodine,  iodide  of  capryl.  (Bouis,  Wills, 
Sqnire.)    On  heating  caprylic  alcohol  with  phosphorus  asid  v^xk^^^  >\v<^ 
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soda  and  chloride  of  sodium.  It  sometimes  takes  fire  spontaneoiuly,  probably  owing 
to  adhering  sodium. 

When  heated,  it  evolves  hydrogen,  and  leaves  a  residue  of  charcoal  and  finely 
divided  sodium. 

It  is  decomposed  by  nearly  all  liquids  that  contain  oxygen.  Placed  in  contact 
with  water,  it  becomes  exceedingly  hot,  and  evolves  a  little  hydrogen  [(probably  owing 
to  adhering  sodium),  and  forms  soda,  chloride  of  sodium,  and  caprylene. 

It  is  destroyed  by  chlorine,  or  by  a  large  excess  of  chloride  of  capryl. 

It  may  be  preserved  unaltered  in  rock-oil  and  in  caprylene. 


Caprylic  Aldehyde. 
C"H"0»  =  C»«H",0». 

LiMPRiCHT.    Ann.  Pharm,  93,  242;  N.  Ann.  Ghim.  Phys,  43,  490;  Ann, 

Pharm.  97,  370. 
Bouis.   Compt.  rend.  41,  603;  N.  Ann.  Chim.  Phys.  48,  99;  Ann.  Pharm. 

,.  97,34. 
Stadeleb.    J.pr.  Chem.  72,  241. 

Formation.  1.  By  subroittiDg  castor-oil  soap  to  dry  distillation. 
(Bouis.)  In  this  process  only  oenanthol  distils  over,  which,  when  pure,  boils  between 
151°  and  152^  and  there  remains  in  the  retort  the  soda-salt  of  the  same  acid  as  is 
formed  when  castor-oil  is  distilled  alone.  (Stadeler.)  —  2.  By  distilling  castor* 
oil,  or  the  soaps  obtained  from  it,  with  potash.  (Limpricht.)  In  this 
process,  when  an  excess  of  potash  is  present,  a  mixture  of  caprylic  alcohol 
and  caprylic  aldehyde  is  formed;  the  more  gently  the  heat  is  applied, 
and  the  less  the  temperature  exceeds  225"  —  230"^,  the  greater  is  the 
qoantity  of  caprylic  aldehyde  obtained.  (Bouis.)  —  3.  The  distillate 
obtained  from  a  mixture  of  caprylate  and  formiate  of  lime  has  the  odour 
of  caprylic  aldehyde,  and  forms  a  crystalline  compound  with  bisulphite  of 
soda.     (Limpricht.) 

Preparation.  1.  When  the  crude  distillate  obtained  from  castor-<Hl, 
aa  described  at  page  184,  is  shaken  up  with  concentrated  aqueous 
bisulphite  of  potash  or  soda,  the  liquid  solidifies,  in  consequence  of  the 
formation  of  crystals,  into  a  sticky  mass,  which  is  repeatedly  pressed  out 
between  fresh  folds  of  blotting  paper,  washed  with  alcohol,  and  dried  over 
oil  of  vitriol  The  product  is  afterwards  dissolved  in  hot  water,  whereupon 
the  caprylic  aldehyde  separates  and  may  be  dried  over  chloride  of 
calcium  and  rectified.     (Limpricht)     (See  also  p.  189.) 

2.  Castor-oil  is  saponified  with  soda,  the  soap  precipitated  by  common 
salt  and  pressed,  then  dissolved  in  water  and  again  precipitated  by 
salt  The  soap  thus  freed  from  excess  of  soda  is  washed,  first  with  water 
containing  salt  and  afterwards  with  pure  water;  it  is  then  pressed,  dried, 
and  distilled  in  small  portions,  the  mass  swelling  np  and  caprylic  aldehyde 
passing  over,  which  may  be  purified  as  in  the  first  method.  In  this 
reaetion,  no  gas  is  evolved,  and  the  residue  contains,  not  sebacic  acid,  but 
a  new  add,  perhaps  C^WHy^.    (Bouis.) 

3.  Castor- oil  soap  obtained  as  above  is  decomposed  with  chloride 
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WV-.  V..V  -  .iif.*.-ou:  N-  ;?--"i:  -  ::':c=r<:a:£r^:ik<« place danDgtfaair 
\>.  •«-.* .  ^  -»•  '  '-^^  -  "^  ?  *  '^'-  -  ^''  ::^i-  1  - "^  1*  :=  a^3<iL«$  K>lBtzon6  of  the  alka- 
v>.<  ^,...i'.>  t^.*^^  i^--i  i--  -r^ :  =  p:sei  It  waier.*  tRc^ais.)  TTie  cmnpoaodi  of 
...v^  ^-^.  *'^  ^*  i-o-  ::-  :  vi.71-5  11.  44?  pr-  me,  Mcorfiac  to  Bout,  to  ai 
^b.  ..^■"    »  .iu»'«^^  x^  v::^:  --^-7  xrs  tirsjizz.  isi  are  ^ccosiffeaaed  bj  acids  and  bf 

NV  »•'"  :  '  -'.-""?••'  -*  '  >^*  -V  c"  /  y*>-a«A.  —  When  capr}-lic  alde- 
;,^^v  .N  soikea  «p  w::j:  a  cvzo^amtei  aqaeoas  solation  of  bisolpbite  of 
,,;;ju^>  id   Kpvvn^i  £::ed   with  crv^tals.      These  are   pressed 

^^^  Ta^shed   with   aIc»:Lvl   and  dried  over  solphuric  acid. 

^  l4  he  TCcrvstallised.     It  erolves  aolphurona  acid  on 

?r*     On  disaolriog  it  in  water,  it  yields  oapryiio  aide- 
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Limpricht. 

KO    47-2  ....    18-3    2010 

2S02    64      ....     24-9     2660 

16  C   96      ....    37-8     35-16 

18  H  18      ....      7-0    6-67 

4  O  32      ....     12-0    11*47 

CWRWC  +   NaO^SO'  +  2Aq....  2572  ....  1000     10000 

According  to    Ldinpricht,  the  compound  was  contaminated   with  bianlphite  of 
potash,  which  had  lost  a  portion  of  its  solphoroas  acid. 


Appendix  to  Caprylic  Aldehyde. 

Methyl-oenanthal. 
C"H*«0*  =  C«H»0,C"H»0  =  C»H»,C»*H"0« 
Stadbler.    J.  pr.  Chem.  72,  246. 

Formation.  By  distilling  a  mixture  of  acetate  and  cenanthjlate  of 
soda.  —2.  The  product  regarded  by  Limpricht  and  by  Bouis  as  caprylic 
aldehyde  (p.  187),  is>  according  to  Stadeler,  methylajnanthal,  its  forma- 
tion heing  represented  by  the  equation : 

CKHWO*     +     2(K0,H0)     =     C«H»,C"Hi302     +     C»HWK«08     +     2H 
Ricinolic  add.  Methyl-oenanthal.      Sebate  of  potash. 

And  the  simultaneous  production  of  oenanthylic  alcohol  by  the  equation  : 

C»H»<0«     +     2(K0,H0)     =     C"Hi602     +     C»H"K208     +     C«H* 

Marsh'gas. 

Preparation.  1.  Equivalent  quantities  of  acetate  and  oenanthylate 
of  soda  are  dissolved  in  water;  the  solution  is  evaporated  during  constant 
stirring;  and  the  residue  is  mixed  with  one-third  of  its  bulk  of  chalk  and 
distilled.  The  acid  distillate  is  washed  with  soda,  then  with  water,  and 
rectified ;  and  the  portion  which  has  passed  over  between  106°  and 
1 80^  (amounting  to  three-fourths  of  the  whole)  is  shaken  with  bisulphite 
of  soda.  A  transparent  gelatinous  mass  is  thus  formed,  which,  after 
24  hours  (when  it  has  become  opaque  and  solid),  is  pressed  between 
paper^  repeatedly  triturated  with  alcohol,  and  again  pressed.  It  is  then 
warmed  with  carbonate  of  soda,  whereby  two  strata  are  formed,  the 
upper  of  which  is  decanted,  dried  over  chloride  of  calcium,  and  rectified, 
the  portion  which  distils  at  171°  being  collected  apart. 

Properties.  Thin,  colourless  liquid  of  sp.  gr.  0*817  at  23°,  boiling 
between  171^  and  ]71*5°.  Ita  smell  recalls  that  of  oil  of  rue;  its  taste  is 
similar,  and  slightly  burning.     It  makes  grease-spots  on  paper.   NeutraK 

Stiideler. 

16  C  96    ....     75*00    74-78 

16  H.....^ 16     ....     12-50    12-47 

2  O  ..„ 16    ....    12-50    12-75 

CieHUQS    128    ....  100-00    100-00 

Isomeric  or  identical  with  caprylic  aldehyde. 

It  does  not  become  acid  on  exposure  to  the  air,  even  in  ^reaencQ 
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of  platinum-black.  When  heated,  it  burns  vith  a  lamipons  yelloir  flime. 
It  mixes  with  snlphario  acid  and  evolves  heat,  and  is  precipitated  by 
water  from  the  yellow  solution  apparently  unchanged.  It  behaves  lilro 
caprylic  aldehyde  with  ammonia,  potash,  oxide  of  silver,  and  chromio 
acid. 

MethylcBuanthal  is  insoluble  in   water,  bat  mixes  with  alcohol  and 
with  ether  in  all  proportions. 


Caprylic  Acid. 

C"HW0*  =  C"H",0*. 

Lerch.     Ann.  Phami.  49,  223. 

Fehlino.     Ann,  Pharm,  53,  400. 

Iljenko  &  Laskowsky.     Ann,  Pharm,  55,  87. 

Gottlieb.     Ann,  Phan/i,  57,  63. 

T.  Redtenbacuer.     Ann.  Phamu  59,  51;  57,  145. 

ScuNEiDER.     Ann.  Pharm,  70,  118. 

Alex.  Muller.    J.  pr.  Cfiem,  5Qy  103. 

RowNEY.     Chem.  Soc.  Qu.  J,  5,  22;  J.  pr.  Chem.  SB,  246. 

Railton.     Chem.  Soc.  Qu.  J.  6,  205;  Pharm.  CerUr.  1854,  856. 

Bouis.     N.  Ann.  Chim.  Phys.  44,  122;  48,  99. 

Discovered  by  Lerch  in  1844. 

Sources.  Caprylic  acid  exists  as  a  conjugated  compound  in  bntier  from 
cow*s  milk  (Lerch);  in  cocoa-nut  fat  (Fehling);  in  Limbur^  cheese  (Iljenko 
&  Laskowsky);  iu  human  fat  (hence  also  in  perspiration.;  (Lerch,  Ann. 
Phami.  59, 57.)  In  beet-root  fusel-oil  (A.  Miiller,  Fehling;  Dingier,  PoL 
Jour.  130, 77);  in  that  portion  of  Scotch  fusel-oil  which  distils  over  between 
190°  and  220",  in  combination  with  oxide  of  ethyl  or  of  amyl  (Rowney);  in 
the  fusel-oil  from  rice  or  maize-spirit.  (Vieihen\\,  Pharm.  Cenir.  1854,271.) 

Formation.  In  the  oxidation  of  caprylic  alcohol  with  nitrio  aoid 
(Bonis),  or  by  lieated  oxygen  (Railton);  in  the  oxidation  of  caprylic  aide* 
hyde.     (Bouis.) 

In  the  dry  distillation  of  oleic  acid  or  of  fats  containini?  olein  (Gott- 
lieb); in  the  oxidation  of  oleic  acid  by  strong  nitric  acid  (Redtenbacher); 
in  the  oxidation  of  the  more  volatile  part  of  the  distillate  obtained 
from  rape-oil  by  nitric  acid.  (Schneider.)  —  It  is  formed  together  witli 
oenanthylic  acid  an<l  other  acids,  in  the  oxidation  of  oil  of  me.  (Cahoiii% 
Compt.  raid.  31,  143),  and  of  Chinese-wax  (Buckton,  Chem.  Soe.  Qu.  /. 
10,  16G)  by  nitric  acid.  —  In  the  decomposition  of  Demar9ay*s  choloidic 
acid  with  nitric  acid,  f  Redtenbacher,  Ann.  Pharm.  57, 1 45);  also,  together 
with  many  other  volatile  acids,  in  the  putrefaction  of  yeast.  (Al.  Mailer, 
J.  pr.  Chem.  70,  66;  0.  Hesse,  J.  pr.  Chem.  71,  473.) 

Preparation.  1.  From  butter  of  cow's  milk.  The  mixture  of  capry* 
late  and  caprate  of  baryta,  obtained  iu  the  preparation  of  butyrate  of 
baryta,  as  described  at  x,  85,  is  dissolved  completely  in  boiling  water,  and 
the  solution  is  filtered  boiling,  whereby  the  filtrate  becomes  filled  on 
cooling  with  scales  of  caprate  of  baryta  having  a  fatty  lustre;  these 
crystals  are  filtered  off  and  the  mother-liquor  is  rednced  to  onc-foorth 
of  its  volumci  whereupon  an  additional  quantity  of  caprate  of  baryta 
crystallises  out     The  caprylate  of  baryta  remains  in  solutioni  and  by 
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■r-liqnor  to  evaporate  in  the  sun,  it  is  obtaioed  in 
"^  ,  of  the  size  of  a  poppy-seed.    The  crystals  are  purified 

'i\,     (Lerch.)     (Pur  preparation  of  the  acid  from  the  baryta-salt 
I  i>ni  cocoa-nut  fat.     The  caprylate  of  baryta  obtained, 
415,  is  decomposed  by  a  dilute  acid^  the  caprylic  acid 
>  i';ico  in  the  form  of  an  oil.     The  oil  is  decanted,  washed 
>tcr  and  distilled  by  itself,  when  it  leaves  a  email  residue. 
'.  Fifty  pounds  of  strongly  smelling  Limburg  cheese  are 
pieces  and  distilled  for  several  days  with  water,  or  as  long 
;ite  continues  to  smell  of  cheese  (to  prevent  the  cheese  from 
rli  water  is  added  from  time  to  time,  and  the  whole  is  stirred 
turbid,   strongly    alkaline  distillate    is  supersaturated  with 
.icid,  again  distilled,  and  the  distillate   is  neutralised    with 
\  .iter,  whereby  valerate  of  baryta  and  a  little  butyrate  of  baryta 

iiicd.     When  the  cheese  which  remains  in  the  still  is  saponified 
1^  t:ish,  and  the  soap  decomposed  with  sulphuric  acid,  it  yields,  if 

liatilled  with  the  same  precautions,  an  acid  distillate  which  is  to  be 
.  with  baryta- water  and  evaporated  down  as  long  as  crystals  con- 
to  form.     This  salt,  after  being  separated  from  the  mother-liquor 
li  contains  butyrate  and  valerate  of  baryta,  dissolves  for  the  most 
•■  on  boiling  with  7  parts  of  water,  and  thus  yields  a  solution  of  butyrate 
■  -1  caproate  of  baryta^  and  a  residue  of  caprylate  an<l  caprate  of  baryta^ 
liich    may   be  separated  by  crystallisation    as    in   the   first  method 
(iijenko  &  Laskowsky.)  —  4.  Oleic  acid  or  fats  containing  oleiu  are 
^  submitted  to  diy  distiUation;  the  distillate  containing  volatile  acids  and 
hydrocarbons  is  digested  with  dilute  aqueous  carbonate  of  soda,   and 
p  rapidly  evapOTated  in  order  to  drive  off  the  hydrocarbons;  and  the  tole- 
\    rablj  eoDcentrated  solution  is  decomposed  in  a  retort  with  tartaric  acid 
and  diatilled.    The  distillate  saturated  with  baryta  and  treated  according 
to  t,  yields  first  caprate  and  then  caprylate  of  baryta,  and  a  little  uncrys- 
tallisable  mother-liquor,  probably  containing  valerate  and  butyrate  of 
buyta^ 

PrtmertieB.  Colourless.  Solidifies  below  12^,  and  melts  between  14° 
and  \tri  when  slowly  cooled,  it  crystallises  in  lamina)  rescnibling  choles- 
teriB.  At  ordinary  temperatures  it  is  greasy,  and  crystallines  at  about 
10°  in  fine  needles.  (Lerch.)  Smells  like  perspiration  (Lerch,  Redten- 
ladisr);  has  a  faint  unpleasant  odour,  which  increases  on  warming,  and 
tben  lisembles  that  of  sebacic  acid;  it  is  very  irritating  to  the  eyes. 
flfebliM.)  The  aqueous  solution  tastes  strongly  acid  and  sharp. 
(LeiekT  Boils  at  286°,  the  boiling  point  rising  to  238°,  and  ultimately 
to  240  .     Sp.  gr.  =  0-91 1  at  20°.     Vapour-density  =  531 .     (Fehling.) 


\ 


16  C  

16  H  .« 

.    96    .. 
.     16    .. 
.    32    .. 

.    66-67    . 
..     11-11     . 
.    22-22    . 

Fehling. 

6615 

11-27 

4  O 

22-58 

C^H"0*   

C-Tftponr  

.  144    .. 

.  100-00    . 

Vol. 

...     16    

...     16    

...      2     

100-00 

Density. 
..     6-6560 

H.gas    

0.gM    

::::;:;::: 

..     0-5544 
...     2-2186 

Caprylic  acid 

▼apour 

...      2     

1     

...    9-4290 
...    4-7145 
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Decomposkioni.  Caprylic  acid  decomposes  filigbtly  at  a  liigli  tem- 
perature, and  leaves  a  clear  browiiiah  residue,  which  accounta  for  the 
vapour-deiiBitj  coming  out  too  high.  (Fehliog*)  Heated  with  4  pta.  of 
hydrate  of  liniej  it  yields  gaseous  and  liquid  hydrocarbons  of  the  formola 
C"H^     (Cahourg,  Cowp^.   mi^.  31,  144.) 

Caprylic  acid  isfipanngly  Eolublo  in  water  (Lerch.)  It  disaolrea  in 
400  pis.  of  water  at  100^  and  at  IIO"*  separates  out  again  almost  com- 
pletely in  cryetab,     {Fehling.) 

The  sal ta  of  caprylic  acid  are  but  sparingly  soluble^  trith  the  exception 
of  tliose  of  ammoDia^  potash^  aud  soda.     (Lerch.) 


C(tprt/lat€  f>f  Bari/ia.  —  Preparaiion  (p.  Wi).  Cryatallises  on  eraport- 
tion  from  its  hot  solutions  in  fine  scales  having  a  fatty  lustre;  by  spon- 
taneous evaporation  of  the  solution^  in  white  chalky  grains  of  the  sise  of 
a  poppy-seed.     (Lercb.) 

Fine  crystalline  grains  and  geodes  resembling  poppy-seeds;  when 
obtained  by  spontaneous  evaporation,  very  hard  prisms  having  a  fatty 
lustro  and  more  than  a  quarter  of  an  inch  long.  (Redtenbacher.)  It  ii 
very  bulky.  After  drying  it  has  a  fatty  lustre.  (Fehling.)  Permanent 
in  the  air  at  the  ordinary  temperatures  and  at  100^     (Lerch.) 

When  dislilled  alone  at  a  temperature  which  is  gradually  raised  to  t 
red  heat,  the  salt  yields  a  residue  containing  a  quantity  of  charcoal,  and  a 
distillate  consisting  of  acid  water,  aud  a  yellow  oil  which  smells  of  acetone 
and  afterwards  deposits  white  fiakc't**  The  suit  rapidly  heated  with  hydrate 
of  lime,  yields  a  distillate  which  resembles  butter,  and  con  tains  caprylofit 
and  an  oil,  probably  an  aldehyde.  (Gnckelberger,  Ann.  Fharm,  69,  202.) 
In  contact  with  oxychloride  of  phosphorus,  it  forms  caprylic  anhydride* 
(Chiozza,  Amu  Pham.  85,  2 2D.) 

Dissolves  with  difficulty  in  water.  (Lerch.) 
of  water  at  10°,  in  50  pts.  at  100^  (Fehling;) 
decompose  on  exposure  to  the  air,     (Lerch.) 

Perfectly  insoluble  in  alcohol  and  in  ether. 


on     j 


Dissolves  in  10^*6  pts. 
Tho  Holutioa  does  not 


Lerch«         Fehlinip. 


18  C 

15  H 

3  O  „.. 

BiO  ,.... 


njenko  & 
Luko* 


96 
U 
24 
76-6 


45-37  45-47 

7'a9  7-10 

11-34  11-42 

3G'20  3601 


45  28 
?'2a 

ii-4a 

36*04 


lOO'OO 


100-00 


100-00 


10000 


^^^^^  Accordinff  to  Gottlieb ,  the  talt  eonuin*  30*5  per  cent,  of  baryt* 

^^^^        IWdtenbacher,  35*95 ;  leoofditiip  to  Mtilkr,  36*3;  And  according  to  Botiti  36*0 


C»H"BaO< 2U*6 


16  C    ,,.. 

15  H    ..., 

3  0    .... 

B«0 


96 
15 
24 
76*6 


45*37  .*«....  4651 

7*09  ,....  722 

1134     1M9 

36-20 3608 


Rownaj, 
45*28 
7*35 
11*24 

36*13 


CWH»BtO* 211*6 


100-00 


100*00 


100-00 


CaprylaU  of  lem^  is  prccipita(e<l  from 
_b«ryia-eaU  by  nitrate  of  lead.     (Lerch.) 


the  tt<incou8  solution  of 
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It  dissolvea  very  readily  in  water ;  the  solution  has  a  strong  acid 
reaction,  and  is  resolved  by  heat  into  caprylio  alcohol  and  aqueous 
sulphuric  acid.     (Bouis,  Moschnin.) 

SidphocaprylaU  of  Potash.  — I.  The  product  obtained  by  the  action 
of  sulphuric  acid  upon  caprylic  alcohol  is  saturated  with  carbonate  of 
potash,  evaporated  to  dryness,  and  the  residue  is  extracted  with  boiling 
alcohol,  which  leaves  the  sulphate  of  potash  undissolved  and  deposits 
snlphocaprylate  of  potash  in  shining  lamino  on  cooling.  —  2.  Sulpho- 
caprylate  of  baryta  is  exactly  decomposed  by  carbonate  of  potash. 

White,  shining,  unctuous  to  the  touch.  Tastes  exceedingly  bitter, 
and  then  sweet. 

Bonis. 

16  C    96     ....    37-3    37-14 

18  H  18      ....      6-9    6-92 

S0»    40      ....     15-7 

KO,SO». 87-2  ....     33-9    34-06 

2  0  ; 16       ...      6-2 ^ 

CWH»7KO*,2SO»  +  Aq  .„.  257-2  ....  1000 

At  100^  it  becomes  red  and  acid.  Bums  when  heated,  leaving  a 
residue  of  sulphate  of  potash,  and  forms  sulphate  of  potash  and  caprylio 
alcohol  when  heated  with  aqueous  carbonate  of  potash.  Distilled  with 
eyanate  of  potash,  it  yields  a  fluid  and  a  crystallisable  substance,  which 
form  caprylamine  when  treated  with  potash,  and  are  in  all  probability 
eyanate  and  cyanurate  of  capryl.     (Bonis.) 

Sulphoeaprylate  of  Baryta  is  obtained  by  saturating  crude  sulpho- 
oaprylio  acid  with  carbonate  of  baryta,  filtering,  and  carefully  evaporat- 
ing the  solution  over  a  water-bath  until  it  crystallises.  It  forms  flexible 
nacreous  crystals,  when  obtained  by  cooling  the  hot  solution  (Moschnin); 
sometimes  fine  needles,  when  crystallised  from  alcohol.  (Bouis.)  lu 
racao  only  nodular  masses  are  formed.  (Moschnin^  The  salt  tastes 
strongly  bitter  and  then  sweet.  The  crystals  give  off  6*67  per  cent,  of 
water  (2  At.  =  6*09  per  cent.)  in  vacuo  over  sulphuric  acid,  and  then 
yield  4206  per  cent,  of  sulphate  of  baryta.  (Moschnin.)  (C^*H"BaO', 
SSO'  requires  42  per  cent.)  The  crystallised  salt  contains  25*12  per 
cent,  of  baryta,:  corresponding  to  the  formula  C^H^^BaO*,2SO*  +  SAq. 
(Caleolated  25-15  per  cent  BaO).     (Bouis.) 

The  dry  salt,  if  allowed  to  stand  for  a  long  time  in  vacuo,  becomes 
ted  and  emits  a  strong  odour  which  excites  coughing.  It  blackens  at 
100^  and  decomposes  without  melting.  Burns  with  a  clear  blue  flame; 
leaying  a  reaidae  of  sulphate  of  baryta.    (Moschnin.) 

StdpkoeapfylaU  qfldme  crystallises  in  white  tablets,  tastes  bitter  and 
feels  like  soap.    ^Moschnin.) 

Aqneons  salpnocaprylic  acid  dissolves  iron  and  nnc,  with  evolution 
of  hvdrogen. 

Dulphocaprylic  acid  forms  with  oxide  of  lead  two  salts  probably  con- 
taining 1  and  2  atoms  of  oxide  of  lead  to  1  atom  of  acid.  —  a.  The  neu- 
tral salt»  obtained  by  saturating  the  acid  with  carbonate  of  lead, 
crystallised  readily  and  has  an  acid  reaction.— i.    The  bam  sidL^  ia 
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alcohol  and  the  solution  is  digested  with  phosphoflM  till  the  hnm 
becomes  colourless.  (Squire.)  —  2.  Small  portiona  of  photphdms  aal 
iodine  are  added  alternately  to  caprylic  alcohol,  care  oeing  taken  to 
avoid  an  excess  of  phosphorus,  which  would  form  red  iodide  of  uboi- 
phorus  (to  100  pts.  of  the  alcohol,  50  iodine  and  6  phoephomt  are  taken)^ 
On  distilling  the  strongly  faming  liquid,  water  paaaea  oyer  firsts  then  t 
liquid  lighter  than  water,  containing  a  quantity  of  caprylene,  and  fintllj 
the  boiling  point  rises  to  200^  and  a  beantiful  Tiolei-<M>loared  liqiA 
distils  over  together  with  vapour  of  phosphorus,  phosphorio  acid,  and 
phosphoretted  hydrogen,  leaving  a  residue  of  rea  poosphonu  and  i 
syrup.  The  distillate  is  washed  with  carbonate  of  aodft  and  afkerwardi 
with  water;  it  is  then  submitted  to  fractional  diatillaUon,  wheral^  iodids 
of  oapryl  is  obtained  at  210^     (Bonis.) 

Fropertiei.  Iodide  of  capryl  is  an  oily  liquid^  siiieUiDg  of  onnm 
It  boils  at  210^  with  decomposition,  turning  deep  red  from  free  io&e 
(Bonis);  between  191°  and  IQe""  (Wills);  at  193*».  OSqniro-)  Sp.  gr.  = 
1-81  at  16^     (Bonis.)  v  i        /      r- « 


16  C    

17  H    

96    . 

17    . 

...    40-1     ... 
...      71     ... 
...     62-8     ... 

Bonis. 

40-66 

7-30 

1      

126    . 

52-64 

C"H»7I     

239    . 

...  100-0    ... 

.....  100-60 

DeeamposUions.  Iodide  of  capryl  turns  red  on  ezpoenre  to  ligkL 
(Bouis,  Wills.)  Decomposes  by  boiling^  and  yields  hydrocarbons  aod 
hydriodic  acid.     (Squire.)     Burns  with  a  smoky  flame.  '(Bonia) 

Heated  with  ulcoliolic  ammania,  it  forms  hydriodatc  of  caprylamine 
(Squire,  Cahours,  Bouls)  ;  with  excess  of  iodide  of  capryl,  bicaprjl- 
amine  and  torcaprylamine  arc  likewise  produced.     (Bouis.) 

Behaves  with  sodium  (or  potassium)  like  chloride  of  capryl  (p.  196.) 
(Bouis.) 

Iodide  of  capryl  heated  with  monosulphide  of  sodium  in  alcoholic 
solution,  forms  sulphide  of  capryl  and  iodide  of  sodium.  (Boui&) 
Heated  with  mercury,  it  forms  green,  insoluble,  mercnroas  iodide,  which 
dissolves  when  the  licjuid  is  heated,  and  crystallises  on  cooling,  until 
after  prolonged  action,  caprylene  is  formed  and  hydrogea  evolved. 
(Bouis.) 

C>«H»7I   +   Hg  »  C>«H"  +   Hgl   +   H, 

An  alcoholic  solution  of  iodide  of  capryl  precipitates  silyor-nlts, 
forming  insoluble  iodide  of  silver  together  with  the  caprylio  ether  corre- 
sponding to  the  acid  of  the  silver-salt. 


Bromide  of  Capryl. 

C»«H"Br  =  C»«H'«,HBr. 

MosciiNiN.     Ann,  Phann.  87,  117. 
BouiM.     X.  Ann,  Chim.  Phys.  44,  130. 

Ether  caprj/Uromhytlnque,  Bromcapryl,  Bromprylafer. 

Preparation.    1 .  Five  pt.«^.  of  bromine  are  dissolved  in  8  pte.  of  capijlic 
alcohol,  tho  solution  treated  with  phosphorus  till  it  becomes  colooriecs, 
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and  then  difttllacL  The  distilki^  is  washed  with  wster^  then  with 
dilute  carbonate  of  soda,  and  again  with  water,  and  dried  orer  chloride  of 
calcium.  ^Moschnin.)  —  2.  A  piece  of  phosphorus  is  placed  in  caprylio 
alcohol,  ana  bromine  gradually  added  till  the  phosphorus  has  disappeared; 
more  phosphorus  is  then  added  as  long  as  the  liquid  is  decolorised.  The 
liquid  is  warmed  to  expel  the  hydrobroitiic  acioi  then  distilled,  and  the 
product  which  passes  oyer  at  1 90°  is  collected,  washed  with  dilute  car- 
bonate of  soda,  and  then  rectified  alone.     (Bouis.) 

Bromide  of  caprjl  is  an  oily  liquid,  having  a  strong  narcotic  odour 
(Moechnin);  smells  of  oranges,  like  chloride  of  capryl.  (Bonis.)  Heavier 
than  water.  Boils,  with  decomposition,  at  190^  (Bonis.)  Leaves  a 
carbonaceous  residue  when  distilled.  The  yellowish  distillate  excites 
tears,  and  contains  less  bromine  than  bromiae  of  capryl;  when  treated 
with  water,  it  loses  its  colour  and  becomes  lighter  than  water. 
(Moschnin.)  Bromide  of  capryl  burns  with  a  smoky  flame  bordered  with 
green.     (Bonis.) 

With  potassium  or  sodium  it  behaves  like  chloride  of  capryl. 
(Bonis.) 

Heated  with  potash,  it  forms  bromide  of  potassium  and  caprylic 
alcohol,     (Moschnin.) 

Bromide  of  capryl  precipitates  silver-salts  in  alcoholic  solution,  but 
more  slowly  than  the  iodide.     (Bouis.) 

Insoluble  in  water,  soluble  in  alcohol. 


Chloride  of  Capryl. 
C"H^»C1  =  C^«H",HC1. 

Bouis.     N.  Ann.  Ghim.  Phyi.  44,  128. 

M.  Bbrthbllot.     C<mipt.  rend.  44,  1350;  Ann.  Pharm,  104, 185. 

Ether  eajnylehlorhydripie,  Choreapryl,  Chlorpryla/er. 

Ibrmation.  1.  By  the  action  of  hydrochloric  acid  on  caprylio 
alcohol.  (Bouis.)  —  2.  By  the  action  of  pentachloride  of  phosphoms 
on  caprylio  alcohol.  (Bouis.)  — 3.  By  the  action  of  hydrochloric  acid 
upon  oaprylene  (p.  181).     (Berthelot.) 

Preparation.  1.  Caprylic  alcohol  is  saturated  with  gaseous  hydro- 
chloric acid,  the  absorption  being  attended  with  evolution  of  heat ; 
or  the  alcohol  is  mixed  with  concentrated  fuming  hydrochloric  acid  and 
the  mixture  is  heated  in  a  sealed  tube  to  120°  or  130°.  By  this  treat- 
ment only  a  portion  of  the  alcohol  is  converted  into  chloride.  —  2.  Car 
prylie  alcohol  is  poured  into  a  long-necked  flask,  which  is  cooled  with 
water ;  pentachloride  of  phosphorus  is  added  in  small  portions  and 
heat  is  applied,  if  no  more  action  ensues  in  the  cold,  until  the  liquid 
distils  over.  In  order  to  decompose  the  oxychloride  of  phosphorus,  tho 
distillate  is  cautiously  mixed  with  water,  and  the  chloride  of  cap^l, 
which  floats  on  the  liquid  is  washed,  first  with  water  containing  soda,  then 
with  pure  water,  and  rectified.     (Bonis.) 

PropeHUi.    Colourless  liquid.    Boils  at  1T5%  but  the  i^mvwiSwx^ 


Sadli 


HC      IS     -.    M-M    M-lt 

IT     _    11-M    11-SI 


CI    S5r4  -.    «Hf    B#«3t 

C^=CL    _  !«-4  —  ltM9    lW-14 


C^inat  itf  aorrl  teas  vsi  a  tmnVj  laae  boideied  witfi  giMi, 
szit  iicau  xycialaEx  moL 

Ii  moi  uic  prveiacftsc  sjb  if  wSret, 

Ix  ?:iziLBcc  'vica.  stEot  er  yurMff—  in  tke  eoU,  H  yieUs  0^17! 

•!>x  \eashLr  ^aJmae  rf  eovri  vitk  sofim,  the  metal  aflramei  t 
▼£>:^  «iu:ar.  fv^suti  xp  ra^dT  with  eleratioa  of  leBperatiire,  tad 
rr  lir^is  xytntewL.  C^joie  cf  soiiivB  ii  then  foimed,  which  hj  i^Hh 
zix  laiff  l*ixir£  jokis  loe  Asscr  pettj.  If  the  lipoid  (eontainio/r  lea 
t^l'irjm  :QGii3«ii  hj  zm€  &dllisf  thu  product,  he  placed  in  a  second 
;sc:rs  ^rcfcia-fif  wish  «>x:za.  the  liolet  eoloar  again  appears;  and  if  tk 
C7«rs^*:a  te  r«feaaed  uZ  the  &tillale  ii  free  from  chlorine^  it  ii  fond 
to  KCL&sc  3f  p<xre  okprrie 


i:^*^!^;  •  jy*  -  ;c^»xo«cij  +  c»h"  +  nmi  +  sh  (Bo»)l 


C:i%/%^3iei  Osmpomndi  comtainimg  tke  nadfui  CH"*. 

Snlphocaprylic  AdcL 
c"ir*sw  =  c»^»-o»,2SO». 

Bv>iis.     C:mj:4,  lynJ.  33,  144;  X.  -Inn.  ChiwL  Fkyi.  44,  124. 
MoscH3CDf.     Ann,  Fharm,  87,  114. 

Frepamtion .     Two  ptf .  of  caprylic  alcohol  are  slowly  mixed  with 
one  part  of  sulpharic  acid,  the  whole  being  cooled  in  order  to  prerest 
evolution  of  sulphurous  acid^  and  the  mixture  is  allowed  to  stand  in  s 
moJonitelj  warm  place.     After  6  or  7  days,  two  strata  are  formed,  the 
lower  cons'isting  of  the  excess  of  sulphuric  acid,  the  upper  of  snlpho- 
caprylic acid.     (Moschnin.)     When  equal  parts  of  sulphuric  acid  and 
capr3'Hc  alcohol  are  employed,  sulphurous  acid  is  generally  evolyed,  and 
the  mixture  blackens  if  not  properly  cooled.     It  is  therefore  preferable 
to  use  Nordhausen  sulphuric  acid,  which  produces  no  blackening  and  le« 
evolution  of  sulphurous  acid;  care  must  however  be  taken  to  avoid  con- 
tinuing the  action  too  long.     (Bouis.)     After  being  saturated  with  car- 
bonate of  lime,  baryta  or  lead,  the  liquid  yields  soluble  salts.     Free 
snlphocaprylic  acid  is  obtained  by  exactly  decomposing  the  haiytasalt 
with  iiilutc  sulphuric  acid,   or   by  decomposing  the  lead-salt  with  sol- 
^hurcttcd  hydrogen,  and  evaporating  the  liquid  in  vacuo.     (Bonis.) 
Sulphocaprylic  acid  is  a  colourless  syrupy  liquid,  which  decomposes 
d  chars  when  heated.     (Bouis.) 
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It  difisolvea  rery  readily  in  water ;  the  solution  has  a  strong  acid 
reaction,  and  is  resolved  by  heat  into  caprylio  alcohol  and  aqueous 
solphuric  acid.     (Bouis,  Moschnin.) 

SulphooaprylaU  of  Potash. —  1.  The  product  obtained  by  the  action 
of  sulphuric  acid  upon  caprylic  alcohol  is  saturated  with  carbonate  of 
potash,  evaporated  to  dryness,  and  the  reeidue  is  extracted  with  boiling 
alcohol,  which  leaves  the  sulphate  of  potash  undissolved  and  deposits 
snlphocaprylate  of  potash  in  shining  lamino  on  cooling.  —  2.  Sulpho- 
caprylate  of  baryta  is  exactly  decomposed  by  carbonate  of  potash. 

White,  shining,  unctuous  to  the  touch.  Tastes  exceedingly  bitter, 
and  then  sweet. 

Bonis. 

16  C    96     ....    37-3    37-14 

18  H  18      ....      6-9    6-92 

S0» 40      ....     15-7 

KO,SO». 87-2  ....     33-9    34*06 

2  0  ..i ^....     16       ...      6-2  ^ 

CMHVK0»,2S0»  +  Aq   ....  257*2  ....  1000 

At  100^  it  becomes  red  and  acid.  Bums  when  heated,  leaving  a 
residue  of  sulphate  of  potash,  and  forms  sulphate  of  potash  and  caprylic 
alcohol  when  heated  with  aqueous  carbonate  of  potash.  Distilled  with 
cyanate  of  potash,  it  yields  a  fluid  and  a  crystallisable  substance,  which 
form  caprylamine  when  treated  with  potash,  and  are  in  all  probability 
<^anate  and  cyanurate  of  capryl.     (Bonis.) 

Svlphoeaprylate  of  Baryta  is  obtained  by  saturating  crude  sulpho- 
caprylic  acid  with  carbonate  of  baryta,  filtering,  and  carefully  evaporat- 
ing the  solution  over  a  water-bath  until  it  crystallises.  It  forms  flexible 
nacreous  crystals,  when  obtained  by  cooling  the  hot  solution  (Moschnin); 
sometimes  fine  needles,  when  crystallised  from  alcohol.  (Bonis.)  lu 
vacuo  only  nodular  masses  are  /ormed.  (MoscbninJ  The  salt  tastes 
strongly  bitter  and  then  sweet.  The  crystals  give  ofiT  6*67  per  cent,  of 
water  (2  At.  =  6*09  per  cent.)  in  vacuo  over  sulphuric  acid,  and  then 
yield  42  06  per  cent,  of  sulphate  of  baryta.  (Moschnin.)  (C"H"BaO*, 
2S0'  requires  42  per  cent.^  The  crystallised  salt  contains  25 '12  per 
cent,  of  baryta/  corresponding  to  the  formula  C^H^^BaO*,2SO*  -h  SAq. 
(Calculated  25*15  per  cent  BaO).     (Bonis.) 

The  dry  salt,  if  allowed  to  stand  for  a  long  time  in  vacuo,  becomes 
red  and  emits  a  strong  odour  which  excites  coughing.  It  blackens  at 
lOO*'  and  daoomposes  without  melting.  Burns  with  a  clear  blue  flame; 
leaving  a  residue  of  sulphate  of  baryta.    (Moschnin.) 

Svlphoeaprylate  of  Lime  crystallises  in  white  tablets,  tastes  bitter  and 
feels  like  soap.     (Moschnin.) 

Aqueous  sulpnocaprylic  acid  dissolves  iron  and  ttnc,  with  evolution 
of  hyarogen. 

Sulphocaprylio  acid  forms  with  oxide  of  lead  two  salts  probably  con- 
taining I  and  2  atoms  of  oxide  of  lead  to  1  atom  of  acid.  —  a.  The  neu- 
tral salty  obtained  by  saturating  the  acid  with  oarbonate  of  lead, 
crystallisei^  readily  and  has  an  aoid  reaction.— i.    The  basic  salt  \& 
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obtained  as  a  transparent  mass  by  digesting  the  neutral  salt  with  oxide 
of  lead  and  evaporating  the  colourless  alkaline  solution.  Its  aolalion 
absorbs  carbonic  acid  from  the  air  and  is  converted  into  the  neutral  salt, 
(Moschnin.) 

Sulpboci^prjUc  aoid  is  readily  soluble  in  alcohol.    (Bouia.) 


Nitrate  of  GapryL 
C"H"NO*  =  C"H"0,NO% 

Bouis.    N.  Ann.  Chim.  Phys,  44, 136. 
Biker  eaprylm^Hque,  SalpettreaprylMter, 

FrepamUon.  Iodide  of  capryl  is  dissolved  in  boiling  alcohol,  aa 
excess  of  alcoholic  nitrate  of  silver  added  to  the  solution,  and  the  pre- 
cipitated iodide  of  silver  separated  by  filtration;  on  adding  water  to  the 
alcoliolic  solution,  the  nitrate  of  capryl  is  separated  aa  an  oiL 

Smells  like  the  acetate  of  capryl.  Lighter  than  water.  Beffins  to 
boil  at  80^  then  becomes  black,  while  the  temperature  rises,  and  yields 
ft  strongly  smelling  acid  distillate  with  a  residue  of  charcoal 

Bums  with  a  luminous  flame. 

Boiled  with  alcoholic  potash,  it  yields  crystals  of  nitre  and  ci^pijlio 
alcohol. 

Nitrate  of  capryl  is  soluble  in  alcohol. 


Methyl-caprylic  Ether. 
C"H«*0*  =  C»HH),C»«H"0. 

Wtum.    Chem.  See.  Qu.  J.  6,  314;  N.  Ann.  Chim.  Pky$,  41,  103. 
Bonis.    N.  Ann.  Chim,.  Phy9.  44, 139. 

Metkyl-a^ryliUher,  Oeiylate  qf  Methyl,  MetkyUte  qf  Oetyl. 

Formed  by  the  action  of  iodide  of  methyl  upon  caprylaie  of  aodimu 
(WiUs.) 

C^YiWQ^  +  C»H»I  -  C"H»0»  +  KI. 

Methyl-caprylic  ether  is  a  thin  mobile  liquid  haying  a  strong  odour. 
Boils  between  leO'S"*  and  161^  Sp.  gr.  =  0*830  at  1^-5*.  Vaponiw 
density,  about  4*2.     (Wills.) 

According  to  WilU«  who  regards  caprylic  alcohol  aa  oananthyUo  aleohol»  ths 
oompomid  it  methyUeananthTlic  ether.  C^«U>*0>  -  C>H*0,C>^HiH>.  The  aaaljm 
gare  73*8  p.  c.  C  and  13-8  H,  the  formula  C^^H^O*  requiring  75-0  C  and  l3-f  U. 
while  Ci'H>H)>  requires  747  C  and  137  H.  The  vapour. density  calculated  fras 
C»H"0*  ii  4*99  and  from  CMH»0>,  it  U  4*5.    The  substance  was  not  obtainsd  pue. 

Insoluble  in  water,  readily  soluble  in  aloohol  and  in  aiber. 
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Gaprylate  of  Methyl. 
C"H"0*  =  C'H*0,C«H«0». 

Feeling.    Ann.  Phartn.  53,  405. 

Captyliourei  methyloxyd,  Caprylfitrmetttr. 

2  pts.  of  caprjllc  acid  is  dissolyed  in  2  pis.  of  wood-«pirit  and 
1  pt.  of  snlphnric  acid  is  added.  The  mixture  oecomes  tarbid  and  soon 
separates  the  ether,  which  is  decanted,  washed  with  water  and  dried  with 
ehloride  of  calcium. 

Smells  highly  aromatic  and  at  the  same  time  of  wood-spirit.  Sp.  gr. 
=  0*882.     Vapour  density  s  5*48. 


18  C     ....  108  . 

la  H    _     18  , 

4  O    ....    32  . 

...     68*35  ..;. 
...     11-39  .... 
...     20*26  .... 

Fehling. 
68-38 
11-42 
20*20 

C-Tapoor  

H-gai    

O-gti    

VoL      Dendtj. 

18  ....     7*4880 

18  ....     1-2474 

2  ....    2*2186 

C»H»0«    158  . 

...  100-00  .... 

100*00 

Vapour  

2  ....  10-9540 

1  ....    5-4770 

Ethyl-caprylic  Ether, 

^C»H«0»  =  C*H»0,C"H"0. 

Wills.     Chem.  8oe.  Qu.  J.  6,  312;  iV.  Ann.  Chim.  Phy:  41, 103. 
AMyUeaprymker,  Vinteafrylather,  Octylate  of  Ethyl,  Sihyiaielqf  Octyl. 

Formed  by  the  action  of  caprylate  of  sodium  upon  an  equiralent 
quantity  of  iodide  of  ethyl. 

Colourless,  mobile  liquid,  having  an  odour  different  from  that  of 
capiylic  alcohol.  Boils  at  177^.  Sp.  gr.  =  0*791  at  16^  Vapour- 
denniy  =  5*095. 

Caleoktioii.  i.                                CalcvUtioii  ii.  WOlf. 

20  C  120    ..«  75'95              18  C   108    „..  75*00  75*16 

n  H  22    ....  13*92              20  H  20    ....  13*88 14*44 

2  O 16     ....  10-13 2  0  16    ....  11-12  10*40 

(?»H«0«..«  158    ....  100-00  C»H»0«....  144     ....  100-00    16000 

VoL  Denritj.  VoL  Denaitj. 

CUvapoor  20  ^  8*3200          Or:         18  7*4880 

H-gaa    22  15246                        20  1-3860 

O-gaa    1  l'lO0a                         1  11093 

Vapour 2    10*9539  2 9*9833 

5-4769  1  4-9916 

Aooording  to  WiXiM,  (calc.  ii)  tha  eoaspoimd  ia  ethyl-oraaDthyUeathar.  Tliis  Tioir 
Mwaa  bMt  with  the  analysis  and  the  Tapour-density,  and  is  furthermore  in  accordance 
imh  tka  raoaat  in? eatlfationa  of  Stftdeler  on  the  alcohol  obtained  from  oastor-oU 

Bnnui  with  a  luminous  flame. 

TpiduMa  in  water,  readily  soluble  in  alcohol  and  in  ether. 
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Acetate  of  Gapf^ 

C«WW  =  C»HW,CPH«0. 
Bonn.    y.  Ann.  Chim.  Phyt.  44, 185. 

FomuUum  and  Prepcaration.  1.  Bjr  disiilling  aqnylio  wiaAA  with 
ftoetio  aoicL  — 2.  When  hydroohlorio  and  sm  ia  THiiwil  iato  »  sohtM 
of  caprylio  alooHol  iu  aoetio  aoid,  acetate  of  ^N^^  i*  fell— J  and  aay 
be  separated  bv  water.  —  3.  A  aolation  of  oapr^Be  aleobol  In  aolplinio 
aoid  IS  distilled  with  acetate  of  soda  (tbe  liqiud  wbile  hot  aawiM  a 
transient  violet  colour);  the  distillate  is  leotined  after  \mng  wall  vaiisi 
and  dried;  and  the  liquid  whidi  passes  over  at  the  boilmg  pofaU  of  As 
ether  is  collected  separatelj.  —  4.  An  alcoholic  solBtiaB  of  iodide  •( 
capnrl  is  boiled  with  crystdlised  acetate  of  silver;  Ae  iodide  of  sifv 
is  filtered  off;  and  the  lucohol  evaporated  from  thie  flltiafta  €«  m  mkm- 
bath;  or  the  ether  which  has  formed  is  oepaiated  by  wmlar.  Qm,  tarfht 
iocUda  of  eapryl  with  dry  aoetata  of  safer,  tiia  Uqaid  twnsa  fed  sad  a  ^pmt^  i 
aoetie  add  wu  set  free. 

Liquid  having  a  pleasant  fruity  odour.     Boile  at  1M^« 
than  water. 


20  C  120    ....    60-76    . 60-41 

20  H  20    ....    11-62    ll'Se 

4  O 32    ....     18-62    187S 

C»H«*0< 172    ....  100-00    «.  lOOHK) 

Acetate  of  capryl  bums  with  a  bright  flame.  It  is  diaeolved  by  •>!- 
phuric  acid,  and  is  precipitated  from  the  solution  by  water;  if  the  aoliNiano 
acid  is  concentrated,  formation  of  sulphurous  acid  and  oaprylene  takes 
place,  and  water  separates  from  the  solution  a  red  oil. 

When  boiled  with  potash,  acetate  of  capryl  is  resolved  into  aeetate 
of  potash  and  caprjlic  alcohol. 

Insoluble  in  water.    Soluble  in  alcohol. 


Gaprylone. 

C»»H«>0*  =  C»HW0»,(?*H". 

O.  GucKBLBBROBB.    Ann.  Pharm.  69,  201. 

Preparation.  1  pt.  of  canrylate  of  baryta  is  mixed  with  2  |fta  e< 
hydrate  of  lime  in  a  warmed  retort  and  the  mixture  is  heated  impidj^ 
over  a  naked  charcoal  fire  te  dull  redness,  so  that  if  half  an  oonoe  of  the 
salt  is  employed,  the  operation  is  over  in  20  or  80  minutee.  Dense  white 
vapours  are  then  evolved,  which  condense  in  the  receiver,  surroonded  by 
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cold  water,  into  a  yellow  oil^  soon  solidifying  into  a  buttery  mass.  This 
substance  is  pressed  between  paper,  which  absorbs  a  dark  yellow  oil,  and  a 
white  mass  is  ultimately  left,  which  is  washed  with  cold  alcohol  and 
crystallised  from  boiling  alcohol. 

Frope^'lifs.  White  mass  resembling  Chinese-wax;  crystallises  from 
its  solutions  in  needles  having  a  silky  lustre.  It  is  tasteless  and  has  a 
slight  odour  of  wax.  Melts  at  40^  and  when  melted,  solidifies  at  dS"* 
into  a  crystalline  mass.  Lighter  than  water,  but  sinks  in  alcohol  of 
sp.  gr.  0*89.     Boils  at  178°,  and  distils  without  alteration. 

GudLelberger. 

30  C  180    ....     79-64    79-18 

30  H  30    ....     13-27     13*32 

2  O  16     ....      7-09     7-50 

C»H»o3 226     ....  100-00    100-00 

Decompositions.  Caprylone  is  not  acted  upon  by  cold  nitric  acid,  not 
even  by  the  fuming  acid.  But  at  the  melting  point  of  caprylone,  nitric 
acid  of  sp.  gr.  1-4  acts  yiolently  upon  it;  and  evolves  vapours  which, 
when  passed  through  water,  impart  to  it  an  ethereal  odour.  A  dark 
yellow  oil  remains,  which  is  freed  from  the  acid  by  water.  The  oil  is 
heavier  than  water,  has  a  burning  aromatic  taste,  and  is  nearly  insoluble 
in  water,  but  dissolves  readily  in  aqueous  alkalis.  Its  aromoniacal  solu- 
tion forms  with  silver-salts,  and  also  with  lead-salts,  precipitates  of  the 
colour  of  yolk  of  egg.  The  silver-salt  decomposes  very  rapidly,  even 
in  vacuo;  it  explodes  at  a  gentle  heat;  hence  the  yellow  oil  is  probably 
nitrocaprylic  acid. 

Caprylone  is  not  acted  upon  by  potash. 

It  does  not  reduce  an  ammoniacal  solution  of  silvei*. 

Insoluble  in  tDoter. 

Caprylone  dissolves  abundantly  in  alcohol  of  80  per  cent.,  and  still 
more  when  the  alcohol  is  hot,  so  that  the  solution  becomes  pasty  on 
cooling. 

Caprylone  dissolves  so  abundantly  in  hot  wood-spirit  that  the  solution 
becomes  pasty  on  cooling. 

Diasolves  readily  in  ether,  and  in  oils  both  volatile  kh^  fatty. 


Gaprylate  of  Ethyl, 
C»H»o*  =  C*H»0,CWH«0». 

Fbhlixo.    Ann.  Pharm.  53,  iOd. 

CaprifUmtrei  Aethyloxyd,  CapryMnnter. 

To  a  solution  of  2  pts.  of  caprylio  acid  in  2  pts.  of  absolute  alcohol, 
1  pt.  of  sulphuric  acid  is  added.  The  mixture  immediately  becomes 
turbid,  and  the  ether  separates  from  it  in  a  few  seconds.  The  product 
18  freed  from  the  acid  by  washing  with  waterj  and  then  dried  ov«r 
chloride  of  calcium. 


202  CONJUGATED  COMPOUNDS  CONTAINING  THE  NUCLRU8  C»H». 

Caprjlate  of  etbj]  is  a  colourless,  limpid  liaaid.     It  bur  a  pi 
odour  of  pine  apples.     Sp.  gr.  =  0*8738  at  15^.     Boils  at  214^     Vi 


densitj  = 

6-100°. 

20  C  

..  120 
.    20 
..    32 

...    69-76 
....     11-62 
...     18-62 

FehBiig. 
69-89 

20  H 

11-85 

4  O 

18-26 

C^H^O^    

C-T8poar  

..  172 

....  100-00 

Vol. 
20 

100-00 

Densttj. 
8-3200 

H.Rms    

20 

1-3860 

O'KMB      

2 

2-2186 

...    . 

Caprylate  of  ethyl 

Tapour 

2 

1 

11-9246 

5-9623 

apou- 


Nearly  insoluble  in  water,  readily  soluble  in  alcohol  and  in  ether. 

Amyl-caprylio  Ether. 

Wills.     Chem.  Soc.  Qu.  J.  6,  316;  N'.  Ann.  CMm.  Pky$.  41,  108. 
Amyl'Oetylie  ether,  Oetylate  qfamyi,  Amyiaie  qfoetyi,  Myie^etgtryUUkir. 

Formed  by  the  action  of  caprylate  of  sodium  upon  iodide  of  amyl, 
and  obtained  with  difficulty,  by  submitting  the  product  to  fractionil 
distillation,  as  a  colourless,  mobile  liquid^  boiling  between  220°  and  22\\ 
Sp.  gr.  =  0-608  at  20''.     Vapour-density  6-57. 

According  to  W'^ills,  the  substance  is  aroyl-oenanthylic  ether,  C^H'*0',  which 
requires  77*4  C  and  14*0  H.  The  formula  C^H^O^  requires  78  C  and  14  U.  Analjsii 
gave  77*0  C  and  13*8  H.  The  calculated  Tapour-density  of  amyl-oenanthjlic  ether  ii 
6*45^  and  of  amyl-caprylic  ether  6*93. 

Caprylic  Anhydride. 
C»H»0«  =  C"II»0',C^«H"0*. 

Chiozza.     Ann.  Pharm.  85,  229. 

Anhydrout  caprylic  acid,  Caprylic  capryUUe,  Caprylate  ofeapryl, 

Oxychlorido  of  phosphorus  acts  readily  upon  caprylate  of  baiyta, 
forming  a  doughy  mass,  from  which  ether  free  from  alcohol  eictracti 
caprylic  anhydride.  The  solution  treated  with  weak  potash  and  dried 
by  chloride  of  calcium,  leaves  the  anhydride  when  the  ether  is  evaporated 
on  the  wator-bath.  Colourless,  mobile  oil,  which  when  exposed  to  a 
freezing  mixture,  solidifies  \nU}  a  white  mass,  exhibiting  a  crystalline 
structure  under  the  magnifying  gla^s,  and  melting  at  a  few  degree* 
below  (f.    Has  a  sickly  odour,  like  that  of  carouba  beans;  whan  heated 
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it  gives  off  an  aromatic  vapour,  which  strongly  irritates  the  throat. 
Unctuous  to  the  touch.  Lighter  than  water.  Boils  at  280°,  hut  the 
tenaperature  rises  to  290°  towards  the  end  of  the  distillation,  while  the 
residue  hocomes  coloured  and  stinking,  empyreumatio  products  pasa 
oyer. 

It  hecomes  acid  hy  prolonged  exposure  to  moUt  air,  forming  caprylic 
acid.     It  is  not  changed  hy  boiling  water,  even  on  distillation. 

Heated  with  a  moderately  concentrated  solution  of  potash,  it  yields 
caprylate  of  potash. 

In  contact  with  anUine,  it  becomes  slightly  heated,  and  solidifies  in  a 
few  days  into  a  buttery  mass  which  is  difficult  to  obtain  pu?a 


Oxygen-^ucUus  C"ff*0». 
Hydride  of  Suberyl.  C"H"0». 

BoussiNOAULT.     J.  Chim.  mid.  12,  280;  J.  pr.  Chem.  7,   211;  Ann. 

Fharm,  19,  308. 
TiLLEY.     Mem.  Chem.  Soc,  1, 1;  Ann.  Fharm,  89,  166;  FhU.  Mag.  J. 

18,  417. 

Formation  and  Frepardtion,  1 .  Formed,  together  with  hydrocarbons, 
by  the  action  of  lime  upon  suberic  acid  at  a  moderate  heat.  (Boussin- 
gault.)  —  2.  When  suberic  acid  is  distilled  with  caustic  lime,  an  agree- 
ably smelling,  thick  brown  oil  passes  over;  and  on  rectifying  this  oil 
till  the  boiling  point  rises  to  178  ,  benzol  passes  oyer  first,  then  hydride 
of  suberyl,  and  a  black  pitchy  mass  remains  in  the  retort.     (Tilley.) 

Froperties.  Colourless  liquid.  (Tilley.)  Boils  at  186''(Boussingault^* 
at  176^.  (Tilley.)  Does  not  solidify  at  —  12°.  Smells  strongly  aromatic 
(Boussingault);  agreeably.  (Tilley.)  Vapour  density  =  4*392.  (Bous- 
singanlt.) 


16  C     

96 

76-19 

IMl 

12-70 

14  H    

14 

2  0    

16 

14  C  .... 

C"H"0* 

84    .. 

126 

..     75-00    . 
...     10-71     . 
,..     14-29     . 

10000 

BooBsingaiilt. 

76-6    .... 

10-8    .... 

12-6    .... 

TiUcy. 
75*61 

12  H  .... 

12     .. 

11-19 

2  O  .... 

16     .. 

13-20 

C"H"02 

112     . 

...  10000     . 

100-0    .... 

10000 

The  formula  C^'H^^O'  does  not  explain  the  mode  of  formation  of  hydride  of 
gaberjl ;  neither  does  the  formula  C^^H^O^  explain  the  formation  of  the  accompanying 
products,  or  that  of  suberic  acid,  by  the  oxidation  of  hydride  of  loberyl  witii  nitric 
add.     (Gerhardt,  7Vat74  2,  732.) 
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IkeomporiHotu.  1.  Hjrdride  of  sabeiyl  b  mdilj  oriiJiiBJf  to  i 
•eid  by  Ditric  acid.  (Boassingaiilt.)  In  this  TCMtioD,  ABoAtr  mdi, 
orrstaUisiDg  in  fine  needles,  is  formed  as  welL  (TilkiT.) — 1-  Wki 
ohlorine  gas  is  passed  through  hydride  of  soberyl,  the  Uqvid  beosHH 
heated,  forms  hydrochloric  acid,  blaokensy  and  is  oomplatoly  daooaiMsri 
if  not  oooled.  When  no  more  h jdroohlmo  acid  is  fbmad,  m  tUoK  d 
of  sharp,  unpleasant  odonr  remains,  whioh  majjr  be  fread  firom  ngmm  4 
ohlorine  by  heatiu^  with  carbonic  acid  gas.  This  oil  eaanot  bo  iBrtillrf 
without  decompositioD,  but  blackens  and  dooonposas  when  hsslii 
When  the  chlorine-compound  is  dissolyed  in  aloonolio  potaak  imI  Ai 
solution  diluted  with  water,  a  thick  ethereal  oil  is  nncipttotod,  hs  ~' 
than  water,  brown  in  colour,  and  possessing  the  oaonr^  taato  aad  i 
properties  of  benaoate  of  ethyl,    (lilley.) 


Appendix. 
Cork-resin. 

BoiTSSTNOAVLT.    IfutUut.  hnemm^  No.  14S;  abstr.  J.  pr.  Olssk  T,  fl|; 
J.  Chim.  Med.  }2,  2B0. 


When  ether  is  poured  npon  cork,  it     

and  the  solution  deposits  cork-resin  on  eyaporation. 
Small  needles. 


Calculation  according  to  Boatnnganlt. 

32  C 192    ....    84-95    82'4 

26  H    26    ....     11-50    11-1 

O     8    ....      8-55    6-5 

C»H«0  226    ....  10000    100-0 

Cork-resin  is  converted  by  nitric  acid  into  oxalic  acid  and  a  «a 
(named  cerin  by  Chevreul). 


Suberic  Acid. 
C"H**0*  =  <?*HW0»,0«. 

Bruqnatelli.    CreU.  Ann,  1787,  1, 145. 

Bouillon  Laoramob.     Ann.  C7iim.  23,  42;  abstr.  ^SUUr.  J.  6,  501; 

further:  J.  Pharm.  8,  107. 
Trommsdorf.  a.  Tr.  17,  2,  46. 
Chevreul.    Ann,  Chim,  62,  323;  also  A^.  Gehl,  5,  378;  farther :  Antu 

Chim.  96,  182;  also  Sehw.  16,  336. 
Brandes.    Schw.  32,  393;  33,  83;  36,  263;  further :  Amm.  Pimm.  9, 

295;  y.  Br.  Arck.  21,  319. 
BussT.    J.  Pharm.  8,  107;  19,  425. 
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B0U8SINOAITLT.    J.  Chim.  Med.  12,  230;  J.  pr.  Chem.  7,  211;  Ann. 

Pharm.  19,  807. 
Harff.    N.  Br.  Arch.  5,  803. 
Laurent.    Bev.  tdeni.  10, 123;  J.  pr.  Chem.  27^  313;  Ann.  Chim.  Phyt. 

66, 157. 
Brombis.    Ann.  Pharm.  35,  89. 
TiLLBT.    Ann.  Pharm.  39, 166;  PhU.  Mag.  J.  18,  417;  Mm.  Chem. 

See.  1, 1. 
Sacc.    Ann.  Pharm.  51,  222. 
Gbrhardt.     Compt.  chim.  1845, 178. 
Laurent  &  Obrhardt.    JV.  Ann.  CRim.  Phyt.  24, 184. 
WiRZ.     Ann.  Pharm.  104,  261. 

Korki&ure. 

Formation.  By  tbe  action  of  nitrio  acid  upon  cork,  paper  (Brugna- 
lelli,  A.  Gehl.  1,  340),  elder- pith  (Link  [Chevrenl  opposes  bim]),  tbe 
bark  of  trees,  and  linen  rags  (Berzelins,  Lehrbuchy  3  Anfl.  8,  47).  Also 
in  tbe  oxidation  of  oleic  acid  (Laurent),  stearic  acid  (Bronieis),  castor- 
oil  (Tilley)  and  linseed-oil  (Sacc)  by  nitric  acid.  —  By  treating  bydride 
of  suberyl  with  nitric  acid. 

Preparation.  1.  Rasped  cork  is  distilled  with  6  pts.  of  nitrio  acid 
of  30°  B.  till  only  a  small  residue  is  left;  this  is  placed  in  a  porcelain 
dish  and,  while  constantly  stirred,  evaporated  to  the  consistence  of 
honey.  The  mass  is  treated  with  boiling  water  which  extracts  suberic 
acid,  rendered  impure  by  artificial  bitter,  and  leares  woody  fibre  together 
with  wax.  On  evaporating  and  cooling  the  solution,  the  suberic  acid 
separates  and  may  be  purified,  either  by  repeated  solution  in  hot  water 
and  cooling,  or  by  boiling  with  powdered  charcoal,  or  by  combination 
with  lime  and  precipitation  by  hydrochloric  acid.  Berzelius  {Lehrbuch, 
3rd  Ed.  8,  48)  recommends  sublimation.  (According  to  Brandes^  9*6  pts.  of 
cork  yield  1  pt.  of  luberic  acid ;  according  to  Cheyreol,  12  pts.  of  cork  are  required  to 
yield  that  amount.) 

2.  The  suberic  acid  obtained  according  to  x,  484,  is  a  mixture  of 
that  acid  with  an  oil  which  is  soluble  in  nitric  acid,  and  with  azelaio 
acid,  which  is  soluble  in  water.  The  product  is  dissolved  in  hot  water, 
whereby  the  oil  is  separated  in  drops,  and  tbe  whole  is  allowed  to  stand 
at  a  temperature  between  50^  and  60°  until  all  the  oil,  except  a  small 
portion  which  floats  on  the  liauid,  has  settled  to  the  bottom  of  the  vessel. 
The  solution  is  then  decantea  from  the  oil  and  left  to  cool,  whereupon 
the  suberic  acid  crystallises :  it  is  collected  on  a  filter,  washed  with 
cold  water,  and  dried.  In  order  to  extract  the  azelaic  acid,  tbe  powdered 
acid  is  placed  in  a  flask  and  treated  with  2  or  3  times  its  volume  of 
ether,  which  dissolves  all  the  azelaio  acid  and  a  large  quantity  of  suberic 
acid  besides.  The  residual  suberic  acid  is  boiled  with  pure  nitric  acid 
for  two  or  three  hours,  allowed  to  crystallise  by  cooling,  washed,  and 
then  obtained  pure  by  solution  in  faioiling  water  and  crystallisation. 
(Laurent) 

3.  Stearic  acid  is  heated  with  nitric  acid,  which  is  renewed  until 
all  the  stearic  acid  has  disappeared  and  a  clear  solution  is  formed. 
This  solution  evaporated  down  to  half  its  volume,  solidifies  in  24  hours 
to  an  almost  solid  mass,  which  is  washed  on  a  funnel  with  cold  water  (in 
order  to  remove  the  mother-liquor  which  contains  succinic  acid)  then 
thrice  recrystallised  from  hot  water,  pressed  and  dried.    (BiomftY&.\ 
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4.  OleTo  acid  is  digested  with  nitric  acid,  renewed  until  no  moit 
action  is  perceptible.  On  cooling  below  0^  the  solution  solidifies  in  12 
hours  into  a  yellowish-white,  soft  mass,  consistini^  almost  entirely  of 
suberic  acid.     The  product  is  collected  on  a  funnel,  half  closed  witk  % 

Eiece  of  glass  rod,  and  the  mother-liquor  containing  pimelic,  adipie,  and 
pic  acids,  together  with  an  oil  soluble  in  nitric  acid,  runs  away,  and 
leares  the  suberic  acid.  This  is  washed  with  oold  water,  reerystalliaed 
four,  live,  six  times  from  boiling  water,  then  pressed  and  dried. 
(Bromeis.) 

5.  When  1  pt.  of  castor-oil  is  heated  with  2  pts.  of  nitric  aoid  dilated 
with  its  own  bulk  of  water,  and  the  boiling  liquid  is  poured  off  from  the 
solid  residue,  the  solution  on  cooling  deposits  suberic  acid,  which  is  pnri« 
fied  by  boiling  with  nitric  acid  and  repeated  crystallisation.  (Tillej.) 
If  the  dilute  nitric  acid  is  allowed  to  act  rapidly  upon  the  oil,  a  quantttj 
of  cenanthylic  acid  passes  over,  and  suberic  acid  remains  in  the  residne: 
if,  however,  the  whole  is  slowly  heated,  a  quantity  of  proseic  add 
is  formed  together  with  a  nitro-acid  (C^^X*H^^O').  (Bonis,  ^.  Ann.  Ckm. 
Fhys,  44,  02.) 

6.  One  pt.  of  linseed-oil  is  heated  with  2  pts.  of  oommereial  nitrio  add 
diluted  with  4  pts.  of  water,  whereupon  the  oil  first  turns  red  and  ii 
then  converted  into  a  yellow  resin;  the  liquid  is  decanted  and  the  resin 
again  treated  with  concentrated  nitric  acid,  which  is  poured  off  after  4  or 
5  hours  and  renewed.  By  a  more  prolonged  action  of  nitric  acid,  th« 
snberio  acid  is  converted  into  an  oil  smelling  of  butjrio  acid.  The 
product  is  crystallised  3  or  4  times  from  water,  in  order  to  lemove  tilt 
nitrio  acid,  then  dried  between  blotting  paper,  melted  at  a  gentle  heat| 
and  distilled  as  rapidly  as  possible,  a  slight  residue  of  charcoal  than 
remaining.  The  distillate,  which  is  rendered  impure  by  a  black  resin,  on 
which  account  it  smells  of  acetone,  is  dissolved  in  boiling  water;  and 
the  solution  is  purified  with  animal  charcoal  which  has  been  washed 
with  nitric  acid,  and  filtered  :  pure  suberic  acid  then  crystallisea  out 
on  cooling.     (Sacc.) 

7.  The  fatty  acids  of  cocoa-nut -oil,  of  comparatively  high  atomic 
weight,  which  result  from  the  decomposition  of  the  soda-soap  with 
sulphuric  acid,  and  remain  in  the  residue  after  the  volatile  acids  hare 
been  distilled  off,  are  boiled  in  a  capacious  retort  with  8  pts.  of  com- 
mercial nitric  acid.  At  first  the  whole  boils  quietly,  giving  off  red  and 
peculiarly  smelling  vapours,  which  violently  attack  the  organs  of  respira- 
tion; but  after  the  boiling  has  been  continued  for  14  days  with  iresh 
additions  of  nitric  acid,  a  violent  reaction  sets  in,  abundant  vapours  ars 
evolved  (which  may  partly  project  the  mass  into  the  receiver)  while  the 
fatty  acids,  which  at  first  solidified  into  a  cake  upon  the  nitrio  acid, 
partly  settle  to  the  bottom  in  the  form  of  a  thick  viscid  oil.  The  boiling 
IS  continued  till  the  thick  oil,  which  at  first  increased,  is  wholly  con- 
verted into  a  white  crystalline  paste  (for  which  about  two  months  aif 
requisite),  and  upon  which  nitric  acid  has  but  little  action  :  the  nitrie 
acid  is  then  distilled  off  as  completely  as  possible,  and  the  contents  of  the 
retort  are  dissolved  in  water.  A  yellow  solution  is  thus  produced  whioh 
is  rendered  turbid  by  minute  globuIcH  of  oil,  but  on  standing  in  a  warm 
place  deposits  the  oil  and  becomes  clear.  The  solution  is  next  poured  off 
from  the  oil  and  evaporated  on  a  water-bath  until  most  of  the  nitric  add 
has  been  driven  off,  and  the  residue  solidifies  on  cooling;  the  mass  il 
redissolved  in  water;  and  the  solution  again  evaporated  as  long  as  nitrie 
acid  goes  off.    The  pasty  crystalline  mass  is  dissolved  in  2  measurei  of  hot 
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water;  tbe  white  |fhiiti0  which  form  in  the  coarse  of  1 2  hours  are  sejNi^ 
rated  from  the  mother-liquor  (in  which  pimelic,  adipic,  lipio,  and  snccinie 
acids  remain),  and  the  liquid  is  further  evaporated  as  long  as  detached 
grains,  consisting  of  suberic  acid,  lepargjlic  acid,  and  a  third  acid  con- 
tinue to  crystallise  out,  and  until  crystalline  crusts,  difiereUt  from  the 
l^ains,  begin  to  form.  The  crude  suberie  acid  thus  obtained  is  washed 
with  cold  water,  repeatedly  recrystalliscd,  and  lastly  ci'ystallised  from 
gently  warmed  alcohol  until  the  mineral  matter  is  removed;  the  recrys-* 
tallisation  is  then  contitined,  atid  tho  portions  containing  lepargylio  acid 
which  first  crystallise  out,  are  separated  from  the  mother-liqnor^  which 
on  farther  evaporation  yields  pure  suberic  acid. 

PropeHtet,  Suberic  acid  separates  from  its  aqueous  solution  on  cool- 
inc^  partly  as  a  white,  opaque,  grauular  powder,  partly  in  confusedly  crys- 
tiuline  cakes  (Cheyreul);  m  small  needles  which  unite  into  masses  like 
caoliflower-heads.  (Sacc.)  Melts  at  120°  (Bromeis),  between  123°  and 
124°  (Brandos),  at  124°  (Bussy);  when  inth)duced  into  capillary  tubes  it 
melts  partially  at  130°,  atid  completely  at  128°  (Win);  after  drying 
at  loo  ,  it  melts  without  loss  of  weight.  Solidifies  iu  a  fibrous  mass 
(Cheyreul),  crystalline  (BoussingaultJ,  radiated  (Wirz) ;  in  a  mass 
formed  of  beautiful,  transparent,  long  (acuminated,  according  to  Bromeis), 
crystalline  needles.  (LaureUt.)  (if  the  liquid  portion  be  poured  off,  before  the 
man  has  completely  solidified,  a  hollow  space  is  found  in  the  interior  covered  with  brilliant 
needles.)  (Bussy.)  Volatilises  in  tno  air  (above  124°  according  to  Bussy) 
without  residue,  in  white,  sufibcating  yapours  which  smell  of  stearin 
(Bouillon,  Cheyreul);  sublimes  in  closed  vessels  in  needles  half  an  inch 
long,  and  leaves  only  a  trace  of  charcoal.  (Chevreul.)  Distils  like  the  fktty 
adds  when  heated  in  a  retort.  (Bussy.)  Condenses,  when  volatilised,  in  the 
upper  part  of  the  retort  as  an  oil,  which  solidifies  in  an  acicular  mass  on 
cooling.  (Laurent.)  Reddens  litmus.  Tastes  slightly  acid.  Inodoroua 
Permanent  in  the  air. 

16  C    M    ....     55-17     58-33    ....    55-79    ....    55-41 

14  H   14     ....       8-04     7-67     ....       7-98     ....      836 

8  0  64  ....  36-79  3400  ....  3623  ....  36-23 

CWH»*0» 174  ....  10000  10000  ....  100-00  ....  10000 

Bottsdbgaiilt.  Lttirent.  ^Bromeis.  ^  ^^^^  .^^j^^ 

16  C  65-1     ....    55-77    ....    56-72    ....    55-09    ....    5597    ....    54-50 

14  H  80    ....      8-19    ....      8-45     ....       7*94     ....      8-15    ....      8-06 

8  O  36-9     ....    36-04    ....    34-83     ....     36*97     ....    35-88     ....     37.44 

C»H»*0^   ....*...  1000    M.*  100-00    ....  10000    ....  100-00    ....  10000    ....  loooa 

Bossy's  and  Brandes*  suberic  scid  were  obtained  from  oorV ;  Lanrent^s  and  Bromeis* 
(a)  fifem  oleic  acid  and  stearic  add  (d);  TUley's  from  castor  oil.  Boussingault  analysed 
the  acid  obtained  by  the  oxidation  of  hydride  of  suberyl.  —  Compare  also  Brandes,  AnH, 
Pharm,  9,  295. 

Saberic  acid  heated  with  oxide  of  lead  gifes  off  10*08  per  cent*  of  water  (Bussy) ; 
10*73  per  c«Dt>«   (Bromeis.) 

DtcompimtioiM.     \.  Bnberio  aeid   heated  in  glass  flaaka   «t^x^ 
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vapotirs  which  violently  attack  the  organs  of  respiration,  and  condc 
into  ilropa  which  hecomc  solid  and  crydtalliiie.     A  carbooaceoue 
is  left.     (Broraeis.)     (See  also  p*ge  206.)  ^ 

2.  Decomposed  by  prolonged  boiling  with  mtf*ic  acid  (Lattreot\ 
forming  a  volatile  oil  smolliBg  of  butyric  acid.  (Sacc.)  Suberic  icid  m 
not  altered  by  boiling  for  8  hourei  with  nitric  acid,  but  retatus  ibe  eUM 
compoflition;  the  remaining  nitric  acid  yields  a  Uttle  more  auberic  acid  oft 
evaporation.     (Bronte  is.) 

3.  Distilled  with  4  pts.  of  bino^de  of  man^nese,  I  pt.  of  m^pJbim 
acidj  and  1  pt.  of  water^  it  yields  an  acid  distillate  containiag  fortnie  add. 
and  when  more  strongly  heated,  a  fimall  quantity  of  a  ]i|^ht  yellow  oil 
which  fiolidifics  on  cooling.     (Brandea*) 

4.  Destroyed  by  fuming  stdphuric  acid,  with  blackening  and  eroli- 
tion  of  sulphurous  acid  gae.     (Brandes.) 

5.  Heated  with  excess  of  hydrate  of  lime,  it  yields  bydrocarbons  tad 
hydride  of  suberyL  (Bousmogault.)  When  auberic  acid  is  distilled  wili 
quick  lime,  a  thick  brown  oil  passes  over  containing  Boas&iogatiitf 
hydride  of  su beryl  and  perhaps  also  benxoL     (Tilley.) 

G.  Fused  with  afUlijifj  it  yielda  suberanilide  and  aubenuulic  sei^ 
(Laurent  &  Gerbardt) 

Comhinaimu*     A-    With  Water.  —  The  acid  dissolves  in  120  ■ 
cold  water  (Bouillon),  80  pts.  (Chevreul),  50  pts.  (Fourcroy);  in  100  | 
of  water  at  9^  in  8fi  pts.  at  12^  (Brandes),  in  03  6  pts.  at  18"*  (100  I 
of  water  dissolve  10 1 4  pts.  of  the  acid)  (Wirz);  in  38  pta.  of  water  at  4 
(Chevreul),  in  5  pis.  of  water  at  84°  (Brandes),  and  in   2  pta,  of  boiU 
water  (Bouillon),  1*87  pts.  (Brandea),  separatiug  from  the   last  Bolad 
on  cooling  so  that  the  whole  solidities.     iOO  pts.  of  the  bot 
solution  cooled  to  IS"*  still  contain  2*32  pts.  of  suberic  acid  in  j 
(WirjE.) 

B.  Suberio  acid  dissolves  without  decomposition  in  warm  nilik  J 
(Chevreul.) 

C.  Wiih  j&cwef.  —  The  euberatea  when  heated  give  off  tbeir  acid 
partly  decomposed^  parity  undeco m posed ;  the  suberio  acid  i«  preci- 
pitated as  a  white  powder  from  their  solutions  on  addition  of  a  8trt»Q^ 

acid. 


Suherate  of  Ammonia.  —  Crystallises  when  its  eolation  u  slowly 
evaporated^  in  alender,  white,  four-sided  needles^  of  silky  lustre,  anitediJi 
tufts.  The  salt  has  a  pungent  ealiue  taste  (Brandes);  it  volatiU«M  wim 
heated,  and  is  readily  soluble  in  water.  (Bouillon,)  Yields  mh 
acid  when  submitted  to  dry  distillation.     (Gerbardt.) 

Suherate  of  Potash, —  Four-sided  prisms  (Bouillon);  confused  crystal- 
line  mass,  resembling  cauliflower-heads;  has  a  neutral  reaction  and  ttliM 
taste.  (Brandes.)  Melts  when  heated ,  the  acid  volatilising.  DifisolTai 
with  difficulty  in  water  (Bouillon);  dissolves  readily  and  becomeft 
on  exposure  to  the  air.     (Brandes.) 


Suhtrat€  ofSt>da  is  obtained  as  a  solid,  dense  white  maas,  wben  the 
acid  is  saturated  with  carbonate  of  soda,  and  the  solution  evaporated  U 
dryness.  (Bronieia  )  White,  transparent,  rectangular  prisms  and  needka 
Neutral.    The  salt  has  a  bitter  aali&e  taste.    Dissolves  in  1  pU  of  ccU 
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and  in  a  smaller  quantity  of  hot  water;  becomes  rather  moist  by  exposure 
to  the  air*    (Brandos.)    Dissolves  in  alcohol.     (Bouillon.) 

Brandei.        Bromeis. 

2  NaO 62    ....     28-44     24«26     ....    28*39 

C^WHys   156     ....     71-56     7574    ....     71*61 

C"N«?H»0"    ....  218    ....  10000    10000    ....  100*00 

Suherate  of  Baryta.  —  Suberic  acid  does  not  cause  turbidity  in  baryta 
water  (Chevrenl)^  but  on  eraporation^  the  salt  separates  as  a  white  powder 
and  in  uncrystallised  film's.  Fusible  when  heated.  (Bouillon.)  Suberate  of 
ammonia  does  not  precipitate  chloride  of  barium  until  alcohol  is  added 
(Bromeis);  the  precipitate  is  at  first  almost  transparent.  (Laurent.)  The 
salt  is  almost  tasteless.  It  dissolves  in  59  pts.  of  cold^  and  in  16*5  pts. 
of  boiling  water.     (Brandos.) 

Brandes. 

2  BaO  153-2  ....    4954     43*58 

Ci«HMO«   156      ....     50-46     56-42 

a*B9?B^0^ 309-2  ....  100-00    100-00 

Suberate  qf  StrarUta,  —  Suberic  acid  does  not  precipitate  strontia 
water.  (Chevrenl.)  On  evaporation,  the  salt  is  obtained  in  slightly 
transparent  films,  which  give  off  water  in  the  air  and  become  opaqne, 
melt  when  heated,  and  dissolve  in  21  pts.  of  water  at  20%  in  12*7  pts. 
at  80%  in  13*3  pts.  at  50*"  and  in  12*8  pts.  of  boiling  water.  (^Brtkndes.) 
Snberate  of  ammonia  does  not  precipitate  chloride  of  strontmm  until 
alcohol  is  addedL  (Bromeis.)  The  precipitate  is  almost  transparent  at 
first.    (Laurent) 

Brandes. 

2  SrO  103-6  ....  39-90  34-62 

C«H»20«  156   ....  60-10  65-48 

C"Sr*H»0« 259-6  ....  100-00    10000. 

Suberate  of  Lime  is  precipitated  when  the  aqueous  solution  of  the  salt 
is  evaporated,  or  when  concentrated  solutions  of  suberate  of  ammonia 
and  chloride  of  calcium  are  mixed  together  (Chevreul);  the  salt  is  not 
precipitated  until  alcohol  is  added.  (Bromeis.)  It  has  a  very  weak 
aaline  taste.  When  heated  it  becomes  yellow,  then  slightly  fiuid,  and 
bums  with  intumescence.  Soluble  in  39  pts.  of  cold  and  in  9  pts.  of 
boiling  water.    (Brandes.) 


2  CaO  

Dned  at  100*. 
....     56     ....    26-41     ... 

Brandes. 
22-67 

C"BP«0«    .... 

....  156    ....     73-59    .... 

77-33 

C^«Ca«H»0« ... 

212    ....  100-00    ... 

10000 

Suberate  of  Magnesia.  —  When  suberate  of  ammonia  is  mixed  with 
ehloride  of  magnesium  and  alcohol  added,  a  precipitate  is  formed,  which  is 
at  first  almost  transparent.  (Laurent.)  White  powder  and  uncrystalline 
films,  tasting  first  soapy  and  then  rather  bitter.     Swells  up  when  heated. 
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Soluble  m  1  pt  of  water  at  12^,  and  in  a  smaller  qnaatity  of  hot  wiio. 

(Brandes,  Bouillon.) 

2  MgO  40    ....    20-41     17-53 

C"HM(y    156    ....    79-59    82'47 

"        C»«Mg»H»0». 196    ....  10000    100-00 

SuberaU  of  Alumina.  —  The  ammonia-salt  preeipitates  ft  satinU«d 
solution  of  alum.  (Chevreul.)  Not  orystallisaole.  Tastes  astriageBt 
(Bouillon.) 

Uranic  Suherate,  —  Suberate  of  ammonia  forms  a  bright  yellov  prt* 
cipitate  with  urauic  sulphate.  The  precipitate  becomes  yellowish  wbite 
on  drying,  and  contains  58*32  p.  c.  oxide  and  41*68  p.  c.  of  acid;  blackeii 
when  beated,  and  evolves  white  vapours  together  with  a  stinkisgoil, 
leaving  a  greenish  grey  residue  of  partly  reduced  oxide.  Dissolrea  is 
300  pis.  of  boiling  water.     (Brandes.) 

Manganmis  Suherate.  —  Yellowish  white,  slightly  transparent  mm 
resembling  cauliflowers.  Has  a  sweetish  saline  jtaste  with  astringeot 
after-taste.     Soluble  in  water.     (Brandes.) 

Suherate  of  Zinc.  —  According  to  Bouillon,  sine-salts  are  preei|ttiskd 
by  free  suberic  acid;  according  to  Cbevreul  and  Bromeis,  only  by  snbeialc 
of  ammonia.  Soft,  white,  tasteless  powder,  whieh  when  heated  torn 
yellow,  melts,  and  leaves  a  residue  of  oxide  of  sine  and  metaUio  liac. 
(Brandes.) 

Stannous  Suherate.  —  Suberic  acid  produces  a  white  precipitate  witi 
stannous  chloride.  (Chevreul.)  Suberate  of  ammonia  produces  wi:li 
neutral  salts  of  tin,  a  white  precipitate  soluble  in  alcohol.  (6ro- 
meis.) 

Suherate  of  Lead. — a.  Neutral.  —  Aqueous  suberic  acid  precipitates 
acetjite  and  nitrate  of  lead.  (Bouillon,  Chevreul,  Bromeis.)  The  mU 
produced  hy  a<ldin^  tribasic  acetate  of  lead  to  aqueous  suberic  aciii  m 
lonii^  as  a  precipitate  is  produced,  contains,  after  being  waahed  and  Jriti 
5S'48  percent,  of  oxide  to  41o2  per  cent.  acid.  (Bubsy.)  A  solutifn 
of  acetate  of  lead  is  precipitated  by  suberate  of  anuuonia  (BooilioB. 
Chevreul,  Bronieis),  by  suberate  of  baryta  (Bouillon),  or  suberate  i-f 
potash.  (Brande.s.)  Dense  white,  curdy  flakes,  which  dry  up  to  a  white 
slightly  sweet  powder.  When  heated,  it  melts,  swells  op,  bnms,  and 
chars.  Nearly  insoluble  in  water.  (Brandes.)  The  salt  is  oompleteij 
insoluble  in  water  and  in  alcohol,  even  when  warm.  (Bromeis.)  Dis- 
solves in  dilute  acetic  acid.     (Bouillon.) 


ICC    .... 

At  100°. 

....     96      .., 

,.     25-29     ... 

3-16     ... 

.     12G1     .. 

.     58-91     ... 

Brandes. 

25-80    . 

3-26     . 

Bromeii. 
...     25*63 

12  H   .... 
(i  ()    .... 
2  PbO 

....     12      ... 
....     18      ... 
....  22;V6  ... 

...       3-28 
...     13-46 
...     3763 

C«*Pb-Il' 

-O"   . 

...  379-6  ... 

.  100-00     ... 

...   10000 

Brand«H  found  in  a  former  nnnlysis  52*89  per  cent,  of  oxide  of  Ietd»  BouDob 
7I*r>  per  cent. 
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h,  TtHbcuie,  -^  Obtuned  by  digesting  a  for  a  long  time  with  basic 
•aoetate  of  lead.     (Bromeis.) 

Bromoif. 

IflC     96     ....    11-61    11*90 

12  H    12      ....      1-45    1-43 

6  0    48      ....       5-81     6-21 

6  PbO    670-8  ....     8113    ........    80-41 

CWPb«H»08,4PbO 826'8  ....  10000    100-00 

JB^rrous  Suherate.  —  Suberic  aoid  and  suberate  of  ammonia  produce  a 
white  precipitate  with  ferrous  sulphate.  (Chevreul.)  The  precipitate  melts 
when  heated,  and  is  decomposed  with  intumescence.  It  is  converted  into 
ferric  salt  by  exposure  to  the  air,  and  is  insoluble  in  water.     (Brandes.) 

FetTic  Suherate, — Suberate  of  ammonia  produces  a  reddish  brown 
precipitate  with  ferric  hydrochlorate  (sulphate).  (Bromeis.)  The  pre- 
cipitate becomes  brown  on  drying,  and  melt;3  and  swells  up  when  heated. 
Insoluble  in  water.     (Brandes.) 

Suberate  of  Cobalt,  —  Salts  of  cobalt  form  a  rose-coloured  precipitate 
with  suberate  of  ammonia.     (Chevreul.) 

Suberate  of  Copper.  —  Suberic  acid  precipitates  sulphate,  but  not 
nitrate  of  copper.  (Bouillon.)  The  ammonia- salt,  but  not  the  free 
acid,  precipitates  copper-salts  pale-blue  (Chevreul),  pale-bluish  green 
(Brandes),  of  a  fine  blue-green.  (Bromeis.)  The  salt  melts  and  decom- 
poses when  heated.    It  dissolves  very  slightly  in  water.     (Brandes.) 

Brandes. 

2CuO 79-6  ....     38-79     38-75 

CWH»H)«   156      ....     66-21     71-25 

C»«Cii»H»08    ....  235-6  ....  10000    10000 

Mercurous  Suberate.  —  Suberic  acid  produces  a  white  precipitate  with 
•  mereurous  nitrate.  (Bouillon,  Chevreul.)  —  Aqueoiu  suberic  aeid  dissoWet 
but  a  sinaU  quantity  of  mercuroui  oxide.  (Harff.)  The  salt  18  prepared  by 
precipitating  mercurous  nitrate  with  suberate  of  potash.  -—  White,  loosely 
coherent,  tasteless  powder.  Turns  grey  when  exposed  in  the  moist  state 
to  the  sun.  Contains  70*91  per  cent,  of  mercurous  oxide  {O^H^K)^2hfO 
requires  72*72  per  cent,  of  mercurous  oxide).  A  small  portion  sublimes  unde- 
composed  when  heated,  and  leaves  a  residue  of  charcoal.  With  ammonia 
the  salt  forms  a  black  double  salt ;  with  potash  it  yields  mercurous  oxide.  Cold  nitric 
acid  dissolves  the  salt  slowly,  hot  nitric  add  quickly.  By  boiling  with  water  or  alcohol 
it  is  resuWed  into  mercufy  and  the  mercuric  salt.  Insoluble  in  water.  Soluble  in  2500 
pts.  of  ether.     (Harff.). 

Mercuric  Suberate.  —  Suberic  add  dpes  not  dissolve  merenrlc  oxide.  -—  The 
salt  is  obtained  by  precipitating  mercuric  nitrate  with  suberate  of  potash. 
—  White,  tasteless  powder,  which  coheres  on  drying.'  Contains  5675 
per  cent,  of  oxide  (C*«H»30<',2HgO  requires  58-06  per  cent,  of  oxide).  The  salt  is 
destroyed  by  ignition  and  leaves  a  residue  of  charcoal.  With  ammonia 
it  forms  a  white  double  salt;  with  potash,  it  ;^elds  yellow  mercaroua 
oxide.     Dissolves  in  hydrochloric  acid  and  in  nitno  «id&.     '^^vn>^V«t 
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eolation  more  than  2000  pU  of  ooU  water;  boilii^  wmkm  di«blfii  il 
more  readily.  Nearly  insolable  in  alcohol,  adlable  in  ISOO  pta.  of  attK 
(Harff.) 

Boiie  Ammonuhmereuraui  SuberaU.  —  The  matmiOM  aalft  k  mi- 
ponded  in  water  and  treated  with  ammonia.     Bfawk*  IMi^ 
powder,  oontaining  8575  p.  o.  of  mereaToaa  oxidaw    Bwwnm  i 
when  treated  with  potash.    Hot  enlphnrie  aeid  deatmjFa  tlM  i 
and  forme  a  white  powder.    Dieeolree  in  coneeniimtad  »oi ' 
learee  metallie   globnlee.     Ineolnble   in  water,    aleoliol^ 
(Harff.) 

Batic  AmmonuMnereurie  SybercUe. — Prepared  like  the 
eomponnd.  White,  taeteleee  powder,  whidi  beeomee  jellew  is  the  ml 
Contains  75*49  p.  o.  of  oxide.  Leavee  ehareoal  wCen  i|{Btted.  CM 
ealphurio  acid  has  no  marked  aoUon  upon  the  ealt;  liot  enlpiinrie  aoU 
chars  the  suberic  acid  and  leaves  a  white  powder.  Soluble  ia  htdit* 
chloric  acid;  partially  in  nitric  acid,  leaving  a  iriiiie  powder*  TeeeiiUs 
in  water,  alconol,  and  ether.    (Harff.) 


Suheraie  of  Silver.  — Snberie  acid  prodnoee  »  wUte  praeipitate  w/k 
nitrate  of  silver.  rBonillon,  GhevrenL)  Snberate  of  aimifmia  (aed  d 
potash)  forms  a  white  precipitate  widi  nitrate  of  eilTor.  (F 
Bromeis.)  Palvemlent.  (Brandee,  Win.)  Beoom«e  riolei  cm  m 
to  light  (Bussy),  especially  in  the  moist  state.  When  heated  iti 
tnme  yellow,  and  then  black,  ihrowe  out  eaSbcatinff  ypow 
metaluc  eilver.    Nearly  ineolnble  in  water.    (Brandee.]) 


2  AgO ... 

16  C  

Dried  4U  100*. 

232    .... 

96    .... 

59-79    .. 

24-74    .. 

3-09    .. 

12-38    .. 

58-02 

26-56     .... 

3*49     .... 

11-93 

tft-t 

12  H 

12    .... 

3-3 

6  O  

48     .... 

a*A^H^H^ 388    ....  10000    ........  lOO'OO 

Bnifj  foand  55*58  p.  c.  Kg,  Win,  55*51  p.  c.  (cakuUted,  55*07  p.  c). 

Snberie  acid  dissolves  in  aleokolf  especially  in  warm  aleohol,  in  elkee, 
and  in  oiU  both  volatile  a,nd  fatty.  The  alcoholic  eolntion  ie  partly  pit- 
cipitated  by  water.     (Chevreul.) 


Snberate  of  MeihyL 
C»H"0«  =  2C»HH),(?»H»0^. 

Laurbnt.    Ann.  Chim.  Phy$,  ^Q,  162. 

SMiraii  de  Meihplhu,  Korkfanmeeier. 

Prepared  in  the  ordinary  way  from  8  pte.  of  enberie  aeUI^  1  pt  s( 
enlphnrie  acid,  and  4  pts.  of  wood-spirit  The  prodnct  ie  porifled  ie  the 
same  manner  ae  the  ethyl-componnd. 
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Saberate  of  methyl  possesses  properties  similar  to  those  of  the  ethyl* 
eompoand.     Sp.  gr.  =  1-014  at  18°. 


20  C  

120    .. 

..    59-41    ..., 

8-91     .... 

..     31-68    .... 

Luirent. 
69'16 

18  H 

18     .. 

9»20 

8  0 

64     .. 

31-64 

C»HMO»  202    ....  10000    100-00 

Forms  suberamide  with  ammonia. 


Saberate  of  Ethyl. 
C»*H«0«  =  2OHH),C"H"0«. 

BoufismoAULT.    J.  pr.  Chem.  7«  211;  Ann.  Pharm.  ]9«  307. 
LauRBNT.    Ann.  Chim,  Fhys.  66^  160. 
Bbombis.    Ann,  Fharm,  35,  101. 

Suberic  ether,  Suh^rate  d'iihir^ne,  Korkm^hta,  Korkvinetter, 

Preparation,  4  pts.  of  alcohol  are  heated  with  1  pt.  of  hydrochloric 
acid  and  2  pts.  of  suoeric  acid.  (Boussinganlt.)  —  2.  Two  pts.  of  suberic 
acid  are  boiled  with  1  pt.  of  sulphuric  acid  aud  4  pts.  of  alcohol,  and  the 
ether,  which  remains  in  the  retort,  is  washed  first  with  water,  then  with 
aqueous  potash,  dried  over  chloride  of  calcium,  and  distilled.  (Laurent.) 
—  3.  Alcoholic  snberio  acid  is  saturated  with  hydrochloric  acid  gas, 
whereupon  the  ether  separates  out;  it  is  then  shaken  np  with  water  and 
dried  over  chloride  of  calcium.     (Bromeis.) 

Properties,  Thin,  limpid  liquid  (Laurent) ;  oily  liquid.  (Bous- 
singault.)  Has  a  very  faint  odour  (Laurent,  Boussingault);  an  agreeable 
odour  of  apples.  (Bromeis.)  Has  a  repulsive  taste  (Boussingault),  like 
that  of  rancid  hazel  nut-oil.  (Laurent.)  Boils  without  decomposition  at 
230"*  (Boussingault),  at  about  260^  (Laurent.)  Slightly  heavier  than 
water.    (Boussingault.)    Sp.  gr.  =  1 '003  at  15".     (Laurent) 


24  C     

144     . 

...     62-60     . 
...      9-57     . 
...     27-83    . 

Boussingaiilt. 

62-7     .... 

9-6     .... 

27-7    .... 

Laurent. 
63-05     .. 
9-77     . 
27-18     .. 

Bromeii. 
,..    62-60 

22  H    

8  0     

22     . 

. —    64     . 

9-77 
..     27-63 

(?*H«0« 

230    .. 

..  100-00    . 

100-0    .... 

100-00     .. 

..  100-00 

1 .  Snberate  of  ethyl  does  not  appear  to  be  decomposed  by  cold  nttric 
acid;  hot  nitric  acid  decomposes  it  readily,  suberic  acid  crystallising  out 
on  cooling.  —  2.  Cold  sulphuric  acid  dissolves  the  ether;  on  heating  the 
solution,  decomposition  takes  place,  since  water  no  longer  precipitates  the 
ether,  and  snboric  acid  crystallises  out  on  cooling.  — 3.  Aqueous  potaA 
■carcely  attacks  the  ether,  but  it  is  rapidly  cbcomposed  by  alcoholjo 
potash;  and  on  adding  an  add  to  the  solution,  nothing  but  suberiA 
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«oid  is  preoipitated. '-—  4.  When  treated  with  chlorine^  i%  form*  ohloro- 
8u\)erate  of  ethyl.  —  5.  A Icoholio  ammonia  oonrerts. it  into  suberamid^ 
(Laurent.) 

Suberate  of  ethjl  dissolves  in  every  proportion  in  alcohol  and  in  Mer. 
(Laurent.)  .  . 


Cblorosuberate  of  EihyL 

C»*C1*H«*0«.  ^ 

Laurent.    Ann.  Cfhim*  Pht/s.  66, 161. 

When  a  stream  of  chlorine  is  passed  through  cold  suberate  of  ethyl,  it 
acts  very  slowly  upon  the  ether,  and  after  1 8  hours  scarcely  one-fourth 
of  an  atom  of  hydrogen  is  replaced.  If,  however,  the  treatment  is  con- 
tinued and  the  ether  heated,  chlorosuberate  of  ethyl  is  formed.  This  is 
probably  not  the  ultimate  product  of  the  action  of  chlorine. 


24  C  

20  H  

....  144      .. 
20      ., 

..    48-13     .... 
...       6-78     .... 
..     23-681 
..     21-41/- 

Laurent. 

....     48-3 
7-2 

2  CI u. . 

70*8  .. 

8  O  

64      .. 

....     44-5 

C»H31«H»0>  .... 

....  298-8  .., 

.,  100-00     

...  100-00 

Oxygen-nticleus  C"H*H)*. 

Aloisol. 
C"ff*0«  =  C»«H»H)*,OM 

£.  RoBiQUBT.    N.  J.  Fharm.  10,  241;  J.  pr.  Ohem.  89,  180;  abatr. 
iV.  Ann.  Chim.  Fhys.  20,  487. 

Formation.     By  distilling  aloes  with  lime. 

Preparation.  A  finely  powdered  mixture  of  100  grammes  of  aloes 
and  50  grammes  of  lime  (if  larger  quantities  are  used,  secondary  prodncti 
of  decomposition  may  be  formed)  is  gently  heated  in  a  retort  until  white 
vapours  and  inflammable  gases  begin  to  be  evolved.  The  retort  i«  then 
removed  from  the  fire,  and  the  reaction  continues  violently  by  itself; 
white  vapours  and  a  large  quantity  of  inflammable  gases  are  evolved, 
and  yellow  oily  drops,  consisting  of  almost  pure  aloisol,  condense  in  the 
cool  receiver.  More  aloisol  passes  over  after  the  evolution  of  gas  has 
ceased,  and  the  remainder  is  obtained  by  heating  more  strongly,  and 
nltimately  to  a  red  heat  (or  until  a  reddish  oil,  containing  but  little 
aloisol,  distils).  As  only  a  small  quantity  of  aloisol  is  obtained,  t^e 
distillation  must  be  several  times  repeated  with  fresh  aloes.  The  varioM 
products  are  mixed  together  in  a  stoppered  bottle  and  set  asid^  whenriiy 
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two  strata  are  formed,  the  upper  consisting  of  impure  and  very  acid 
aloisol,  and  the  lower  of  acid  opaleHcent  water  (sometimes  a  few  drops  of 
a  greenish  yellow  fixed  oil  are  formed  beneath  ihe  two  strata.)  The  upper  stratum 
18  removed  with  a  pipette,  shaken  with  baryta-water  till  the  acid  reaction 
is  destroyed,  dried  for  several  days  over  chloride  of  calcium  in  a  sealed 
tube  (to  preteat  absorption  of  oxygen)  and  distilled  2  or  d  times  in  an  oil- 
bath.  Only  that  portion  of  the  oil  which  passes  over  at  130^  is  col- 
lected and  preserved  in  a  sealed  tube.  100  pts.  of  sloes  yield  1  pt.  of 
aloisol. 

Properties.  Colourless  or  pole  amber-yellow  oil.  Sp.  gr.  =  0*877  at 
1 5^.  Does  not  solidify  at  —  20"".  Boils  at  1 30°.  Has  a  strong  penetrating 
odonr,  both  of  potato-oil  and  oil  of  bitter  almonds. 

Robiqnet. 

16  C 96     ....     61-54     60-42  to  61-54 

12  H 12     «..       7-69     7-26,,     768 

6  0 48     ....     30-77     32-32  „  3078 

C»«H»0*  156     ....  100-00     10000      10000 

Decompositions.  Aloisol  attracts  oxygen  from  the  air  with  avidity, 
even  when  poured  from  oue  vessel  into  another,  turning  red  or  reddish 
brown  and  beiug  converted  into  aloisic  acid. 

2.  When  alcoholic  aloisol  is  heated  with  ammonia  and  nitrate  ofsUver^ 
ft  metallic  mirror  is  deposited  on  the  sides  of  the  vessel 

8.  When  2  or  8  grammes  of  aloisol  are  slowly  added  to  a  solution  of  10 
grammes  of  chromic  acid  in  30  grammes  of  water,  and  the  whole  is  warmed, 
Tapours  of  water  are  evolved  together  witli  carbonic  acid  fas  and  a 
decided  odour  of  oil  of  bitter  almonds,  and  a  milky,  neutrad,  strongly 
smelling  distillate  is  obtained.  When  shaken  with  ether,  the  distillate 
immediately  becomes  clear,  and  the  etber  takes  up  an  oil  which  remains 
behind  on  evaporation,  and  is  converted  into  benzoic  acid  on  exposure  to 
the  air  for  a  few  days.   ' 

4.  When  aloisol  is  heated  to  200°  with  oxide  of  copper,  the  same 
products  are  formed  as  by  the  action  of  chromic  acid: 

C"HW0«  +  60  =  CMH«02  +  CH)*  +  6H0. 

5.  Dilute  nitric  acid  also  converts  aloisol  into  oil  of  bitter  almonds. 

6.  Concentrated  nitric  acid  converts  aloisol,  with  explosion,  into  a 
thick,  pitchy  oil,  which  consists  almost  entirely  of  aloitjic  acid,  but  is  soon 
further  oxidised  to  a  mixture  of  oxalic  acid  crystals,  picric  acid,  and 
a  red  resin  possessing  a  strong  odour  of  bitter  almond-oil.  No  beosoio 
acid  can  be  detected  amongst  the  products. 

7.  Chlorine-water  converts  aloisol  into  aloisic  acid.  At  the  same 
time,  a  slight  odour  of  bitter  almond-oil  is  produced,  but  no  other  product 
18  formed. 

ComhincUione,    Aloi^!  is  insoluble  in  rvatei\ 

When  dissolved  in  ether,  it  absorbs  dry  ammonia-gas  at  —  20°,  and 
forms  an  oil,  which  gives  off  the  ammonia  between  1°  and  2^  and  dis- 
aolrea  in  alcohol,  but  not  in  ether  or  in  water.  Aloisol  mizea  in  all  pro- 
portioaf  with  ahokol  and  with  etker* 
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Aloisic  Acid. 
CMHi»o»  =  C"H»0*,OM 

B.  BoBiauBT.    y.  J.  Pharm.  10,  246;  J.  pr.  Chem.  39, 186. 

FwmcUum.  Formed  in  the  oxidation  of  aloisol  by  air,  eUorine- 
water  or  concentrated  nitric  acid  (p.  215). 

It  may  be  freed  from  aloisol  by  heat 

Reddish-bVown  oil,  much  heavier  than  water.  Smells  stroofily  like 
i^astorenm.    Boils  in  the  anhydrous  state  at  250^  bnt  is  not  volatile. 

It  becomes  rapidly  resin ized  in  the  air,  whence  no  correct  aoalyiis 
conld  be  made  of  it.     (It  appears  in  erery  way  to  be  an  impure  product.    Gn.) 

Bixmine^iucleua  C"BrH". 

Hydrobromate  of  Bromocaprylene. 

C"Br»H"  =  C"BrH",HBrl 

Gahours.     Chmpt  rend,  31,  143. 
Bouis.    JV.  Ann.  Chim.  Phys,  44,  118. 

1 .  When  capr^lene,  prepared  by  the  method  given  at  page  180,  ii 
treated  with  bromine,  it  oecomes  hot  and  forms  a  heavy  liquid,  CBi'H*. 
(Cahours.) 

2.  Bromine  acts  violently  upon  caprylene,  forming  a  thick  ooloarieM 
liquid.     (Bouis.) 

Chlorine-nucUtu  C»«CIH". 

Binoxide  of  Chlorocaprylene. 
(C"H"C10>  =  C"H»*CI,0»)  I 

Cahours.     Compt.  rend,  39,  257;  Pharm.  Centr.  1854,  659. 

Chloride  qf  Capryl, 

This  compound  mixed  with  carbolic  acid  forms  hydrochloric  add  and 
a  volatile  liquid,  which,  when  boiled  with  potash,  is  resolved  into  carbolic 
acid  and  caprylic  acid. 


Uhlonne-nudeui  C"Cl»H». 

Pentachlorocaprylene. 


Bouis. 


Preparation,    When   a  stream   of  chlorine   is   slowly  passed  into 
caprylene  which  is  kept  cool,  the  gas  is  absorbed  with  •volution  of  ImA, 
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and  tbe  hydrochloric  acid  is  afterwards  evolved.  As^  soon  as  the 
liquid  ceases  to  absorb  gas^  even  in  sunshine,  the  product  is  washed  and 
dried. 

FroperiUs.    Thick^  viscid  liquid. 


16  C    

5  CI  

11  H    

96    . 

177     . 

11     . 

...     33-80    ... 
...    62-32     ... 
...      3-88     ... 

Bouif. 

33-9 

62-0 

4-0 

CWC1»H" 

284     . 

...  100-00     ... 

99-9 

Bams  with  difficulty,  and  with  a  smoky  flame. 


mtra-nucUus  C*«XH»». 

Nitrocaprylene, 
^•NH«0*  =  C"XHw 

Bouis.    i\r.  Ann.  Chim.  Phys.  44, 118. 

Formaixon.     1.  By  treating  caprylene  with  nitric  acid  (p.  181). 
2,  By  distilling  biuitrooaprylene. 

PrepaixUion,  Biuitrooaprylene  is  submitted  to  distillation,  and 
when  the  boiling  point  of  the  liquid  has  risen  from  100'  to  200%  the 
retort  is  taken  from  the  fire,  whereupon  tbe  temperature  still  rises  as 
high  as  212%  and  almost  all  the  liquid  passes  over,  with  evolution  of  red 
vapours.  There  remains  in  the  retort  a  black  residue  which  is  heavier  than  water, 
dissolTes  in  potash,  and  is  reprecipitated  by  nitric  add. 

Properties.  Liquid,  having  a  strong,  suflbcating,  disagreeable  odour 
when  heated  to  the  boiling  point.     Lighter  than  water. 

Bonis. 

16  C  96    ....    6114    69-66 

N 14     ....      8-91 

15  H 15     ....      9-55 9-32 

4  0 32    ....     20-40 

C«XH»« 157     ....  100-00 

Nitrocaprylene  is  turned  red  by  potash,  and  dissolves  if  the  potash* 
eolation  is  strong.    It  dissolves  in  alcohol. 


Nitrocaprylic  Acid. 


Wxu.    ilfin.  Phai^m.  104,  289. 

Ltmcnt  and  Bromeis  had  prerio 
bUmt  with  the  hihaite  adds,  when  fa 

The  hm,rj  riscid  oil  obtained  by  treating  the  &tiy  addB  fi^m  c«M(Af- 


Ltmcnt  and  Bromeis  had  prerioasly  remarked  the  thick  oil  which  is  formed, 
with  the  hihaite  adds,  when  fatty  acids  are  oxidised  by  nitric  add. 


IIS 


X   U    .      9^    

to  (U    ^    M^    afr3i 

C-XHFO" Ifli    ^im^    


vkxk  cxcile 
'  Tcnr  si^ur  solsUe  m  i 
m  TfiMvis^  i«i  soil 
air.    XiUDcapffriue  of 
BMlike    ' 


MioB  «r  aimcmiirrhte  dP  auMi^  jnDoviak  wkte  fckti^  vlidk 
HMilTWciBae  Imniik  n4  m  aponre  to  tte  air^wid  diyiptoft 


16  C     —    96    _    M-4 30-46 

N 14    _      4-7  6-80 

14  U 14    .-.      4T 4*70 

Af  -        IW     - .    36-4  55-73 

5  0    64     ^     21-8  22-31 

t^H -.VO*  - 296    _  100-0 100-00 

y:crvxra{MrTl*:e  of  ulT«r  from  o^er  piepantkms,  vit  ibuid  to  potteti  ft  diSoat 
comiHWStMn,  becaiuc  it  ornsuaed  nitroeqKic  acid. 


Nitrocaprylate  of  EthyL 
C»NH"0*  =  C*H'0,C»XH»K)». 

iViM.     Ahh,  7*Adnw.  104,  290. 

Obtftiiuvl  bv  ptssing  hrdrochlorie  add  gM  into  an  alcoholie  •olntioa 

\(  niti\>caprvlic  acid,  and  purified  from  adhering  acid  bj  waahing  witk 

liiul<»  oarUniato  of  ^inla  and  then  with  water.    Tho  prodnet  ia  ficodlraB 

h\  drying  over  «u]nburio  acid. 

''W  oil/more  mobile  than  nitroeaprylio  acid.    Sp.  gr.  a  l*0k81  al 

a  A  pleaeani,  fraitj  odour. 


20  C  

N 

19  H 

CAPRTLAMINB« 

120    ....     55-3    .... 

14     ....       6-4 

19     ....       8-7    

Win. 
....    55-4 

...      8-9 

8  O  

64     ...     29'd 

C»XH«0*.... 

........  217     :...  1000 

>1» 


NttfiHiucteus  C'Xm'K 

Binitrocaprylene. 


Bouis.    loc.  cU. 


Formation.  Bj  treatiDg  caprylene  with  nitrio  acid  (p.  181)  or  with 
foming  nitric  acid  and  oil  of  vitriol. 

Preparation.  Caprylene  is  first  treated  with  quadrihydrated  nitric 
aoid,  then  with  a  mixture  of  fuming  nitric  acid  and  oil  of  vitriol,  which 
indaces  a  violent  aotion,  continuing  in  the  cold.  The  ojly  liquid  is  washed 
Mid  dried. 

Properties,  Liquid,  heavier  than  water;  its  aqueous  solution  has  % 
Tiolently  irritating  odour. 

Bonis. 

16  C  96     ....    47-52    48-05 

2  N 28     ....     13-83 

14  H 14     ....      6  93     7-40 

8  0 64     ....    31-72 

C"N2H"08  ....  202     ....  10000 

Decompositions.  When  distilled  it  decomposes,  with  etolution  of 
red  vapours,  into  nitrocaprylene  and  a  black  residue  (p.  217). 

It  is  but  slightly  soluole  in  water,  imparting  to  it  a  yellow  colour. 


Amidogen-nudeus  C"AdH". 

Caprylamine. 

Ci«H»N  =  C"AdH»H«. 

W.  S.  Squire.     Chem.  Soc.  Qu.  J.  7, 108  ;  Pharm.  Cenif.  1855,  256  ; 

Ann.  Pkarm.  92,  400. 
Cahours.     Compt  rend.  39,  254;  Ann.  Pharm.  92,  399. 
Bonis.     N.  Ann.  Chim.  Phys.  44,  139. 

Capryliaquet  Capryliak^  Capryktmin. 

Formation.    1.  By  heating  iodide  of  capryl  with  alcoholic  ammonia 
($%iiire^  CahuiMV,^  Boais.) 
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2.  By  distilling:  fiulphocaprylate  of  potash  with  cjanate  of  poUd^  i 
fluid  distillate  is  obtained  whion  readily.  cryBtallises.  It  consutt  of  pro- 
bably cyanate  and  cyan  urate  of  capryl^  and  when  treated  with  polMk 
yields  caprylamine.     (Bonis.) 


Preparation,  Iodide  of  capryl  is  heated  with  aqneons  MwnMmk  {b  i 
sealed  tube  for  two  days  to  100''.  The  liquid  is  erapoimted  ahioit  ti 
dryness,  the  residue  distilled  with  potash,  and  the  diatillate  dehydntei 
by  solid  potash.     (Squire.) 

2.  An  alcoholic  solution  of  iodide  of  capryl  is  satnimted  with  ij 
ammoniacal  gas,  and  the  mixture  is  transfer!^  to  a  glass  tube,  whid  a 
sealed,  and  heated  in  the  water-bath.  For  some  hoars  the  iodide  loili 
on  the  surface,  but  gradually  disappears  if  the  heat  is  continued.  U  Ai 
contents  remain  clear  on  cooling,  the  ammonia  and  alcohol  are  erapoiatei 
and  the  residual  crystalline  easily  soluble  mass  is  decomposed  kj 
caustic  potash,  (if  an  oily  layer  remaini  floating  on  the  rar&os*  not  Am 
by  repeated  treatment  with  alcoholic  ammonia,  and  seems  to   ^w«t»<«  bj. 


caprylamine,  it  mutt  be  remoTed  with  a  piirette.)  Impnre  CapiriamiaS  thei 
collects  on  the  surface,  as  a  brown,  strondy  odorons  ^qnid,  whish  ii 
purified  by  decantation,  washing  and  distillation^  either  alone  or  onr 
fragments  of  potash.     (Bouis.) 

Properties.  Clear,  colourless  liquid.  Tastes  bitter.  (Sqnire.)  (Mm 
ammoniacal  (Cabours);  fishy  (Squire);  strongly  persistent  and  goet4ikt. 
rBouis.)  Boils  at  164°  (Squire)  ;  at  ITS'*  —  175**  (Cabonrs)  ;  at  175". 
(Bouis.)     Sp.  gr.  0*786.     (Squire.)     It  is  strongly  caustic.     (Booif.) 


16  C  

19  11 

96     . 

19     . 

...     74-42     ... 
...     14-73    .... 
...     10-85     ... 

Squire. 

74-29 

14*61 

N 

14     . 

11-10 

C»«H»N 

129     . 

...  10000     .... 

100-00 

Decompositions.  Caprylamino  burns  readily.  (Bouis.)  By  ilw 
action  of  iodide  of  capryl,  it  gives  further  Eubslitutcd  ammonias.  With 
the  chlorides  of  benzoyl  and  cumiiiyl,  it  forms  compounds  corrcfpondiDg 
to  bcnz'imide  and  cuminnmide.     (Caliours.) 

Comb i fiat io /IS.  Caprylamine  does  not  dissolve  in  water.  Like 
nmnionia,  it  precipitates  metallic  salts  and  dissolves  chloride  of  silver. 
(Bouis.) 

Caprylamine  combines  readily  with  acids  to  form  salts.  (Cahonrs 
Bonis.) 

Sulphate  of  Capri/lamine.  — C^^W^'S, HO, SO*  is  crystalline  and  easily 
soluble  in  water.     (Cahours.) 

Hi/driodate  of  Caprylamine.  —  C**H'N,HI,  is  obtained  by  heatio^ 
iodide  of  capryl  with  alcoholic  ammonia.  Forms  large  plates.  Dissolvtrj 
easily  in  hot  water.     (Caliours.) 

Ifi/ilrochlorate  of  Caprylamine.  —  C*'H^'N,IICl. —  Caprylamine  is 
pro-cnco  of  hydrochloric  acid,  forms  thick  white  fumes.  (Bouis)  \i 
combines  energetically  with  hydrochloric  acid  to  form  a  Tsrydcliqu 
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Salt,  the  solation  of  which,  evaporated  in  vacuo,  is  at  first  sticky,  but 
afterwards  forms  large  plates  having  a  mother-of-pearl  lastre.  (Bonis, 
Cahours.) 

J^itrate  of  Gaprylamine.  —  C*«H"N,HO,NO«.  —  Crystallisable,  and 
readily  soluble  in  water.     (Cahours.) 

Gold-salt.  —  C"ff»N,HCl,AuCP.  —  The  concentrated  solution  of 
hydrochlorate  of  ca^rylamine  solidifies  with  terchloride  of  gold.  From 
dilute  solutions,  brilliant  yellow  laminaa  separate,  resembling  iodide 
of  lead. 

Changes  when  exposed  to  light  in  the  moist  state.  Melts  under 
100^  to  a  red  liquid,  and  when  more  strongly  heated,  takes  fire  and 
bums  with  a  beautiful  flame,  leaving  a  residue  of  gold.  Deliquescent. 
Dissolves  in  alcohol  and  ether,     (Bonis.) 

PUUinvm-salt. — Hydrochlorate  of  caprylamine  gives  with  bichloride 
of  platinum,  a  yellow  crystalline  (amorphous.  Bonis)  precipitate,  which 
as  the  boiling  aqueous  solution  cools,  is  obtained  in  lustrous,  golden- 
yellow  scales.     (Cahours.) 

Large,  thin  plates,  containing  29'41  p.  c.  platinum,  and  2837  p.  o. 
carbon.  (C"H"N,HCl,PtCl'  =  295  p.  c.  platinum,  and  28-6  p.  c. 
carbon).     (Squire.) 

The  salt  melts  when  heated,  leaving  as  residue  a  black,  combustible 
substance  mixed  with  platinum.  (Bouis.^  It  is  but  slightly  soluble  in 
cold,  bnt  more  soluble  m  hot  water.  It  aissolves  readily  in  alcohol  and 
in  ether. 


Oxyamidogen-nucUus  C"AdH»0«. 

Suberamic  Acid. 
C"NH«0«  =  C«AdH»0«,0*. 

Obbhari>t.    Compt.  Chim.  1845, 178. 
Suberamiiudurt,  Acide  n^eramique. 

In  the  destructive  distillation  of  suberate  of  ammonia,  water  and 
ammonia  first  pass  over,  and  then  suberamic  acid. 

Fusible,  solnble  in  boiling  water,  from  which  it  is  deposited  on 
cooling. 

When  the  acid  is  boiled  with  carbonate  of  baryta,  the  filtrate  gives, 
with  nitrate  of  silver,  a  gelatinous  precipitate  resembling  alumina  and 
containing  38  p.  c.  silver.    (C"NAgH"0»  requires  38-57  p.  c.  silver.) 


Oxyamidogenmucleus  C**Ad«H"0«. 

Snberamide. 
C»WH"0*  =  C"Ad»H"0«,0*. 

Laurent.    Sev.  $eient.  10,  123;  J.  pr.  Chem.  27,  313. 

Suberate  of  methyl  in  presence  of  aqueous  ammonia  changes^  after 
some  days  to  a  white  crystalline  substance.— Saberats  of  elh^l  ia  "daN. 
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ebanged  by  aqoeoiu  ammonia;  bat  if  ammoniaeal  gas  be  pataeJ  iknmA 
tbe  alcoholic  solation  of  this  compouod,  a  am^ll  prempitate,  like  ui 
above,  is  formed.  This  saberamide  Lb  washed  with  » little  ooU  akobtl, 
then  ciystallised  froni  hot  alcohol. 


Snberaiulic  Acid* 

C»NH»0«  =  C«((PNH«)H"0*,0*. 

Laubent  and  Gbrhardt.    y.  Ann,  Chim.  PAyt.  24,  185. 

Suberanilt&ure,  Aeide  suberanilique, 

Prepap'ation  (see  Suberanilide.)  When  the  jtlcoholte  liovid  frm 
which  suberanilide  is  precipitated  by  water,  is  OTaponited  till  toe  alooM 
is  driven  off,  a  brownish  oil  separates,  which  solidifies  on  eoolieg.  Ttii 
oil  is  dissolved  in  boiling  ammonia,  wbich  leaves  a  eertain  qaantitj  rf 
suberanilide,  and  filtered;  from  the  filtrate  hydrochlorio  aeid  preoipitata 
colourless  suberanilic  acid.  If  daring  the  boilins;,  a  alight  ezeesi  d 
hydrochloric  acid  be  added,  suberanilic  acid  separates  on  eooling,  partly 
crystalline  and  partly  as  a  pale  yellowish  oil  which  afterwaida  solidifiei 

Microscopic  lamiuss,  irregularly  notched.  Melta  at  128^,  beeoBiB^ 
oiystalline  on  cooling.     The  solution  in  hot  water  reddens  litana. 

F%ised.  Laurent  &  Gcrfaudt. 

28  C     168     ....     67-47     67-5 

N    U     ....       5-62 

19  H  19    ....     /-ea    7-8 

6  O    48     ....     19-28 

C>NU>90«  249     ....  10000 

Decompositions.  The  acid  subjected  to  destructive  distillation  Tieldi 
much  ciiarconl  and  a  thick  oil  contaiuiug  aniline,  which  partly  aolidifiej 
on  cooling;  this  tulL-jtance  is  soluble  in  a  fcniall  Quantity  of  ether,  with  the 
exct'ption  of  a  white  i)Ow«lor  which  is  ahnndantly  soluble  in  boiling 
alc(»hol  or  oilier,  and  crystallises  out  ou  coolinjij;  fu^ed  with  potash  it 
gives  off  anilino,  and  is  not  dissolve<l  by  ai^ueous  potash  or  amuiooia: 
hence  it  is  j)rol)al)ly  suberanilide.  —  2.  Suberanilic  acid  yields  aniline 
when  fused  with  potash. 

Suberauilic  acid  is  uot  soluble  in  cold,  and  but  slightly  aoluble  in  Lot 
water. 

Suheranihxte  of  Ammonia.  —  The  acid  dissolvesi  easily  in  hot 
ammonia,  and  the  ««alt  is  deposited  in  small  granular  crystals,  whose 
aqueous  solution  is  not  coloured  by  chloride  of  lime. 

The  amnion ia-.«salt  precii)itates  chloride  of  barium:  the  precipitate 
dissolves  readily  in  boiling  water.  an<l  separates  on  co<ding  in  wonllv 
flakes.  V{\i\\  chloride  of  calcium^  it  gives  a  white  precipitate  soluble  in 
hot  water  ;  with  had  $alu,  a  white  precipitate  insoluble  in  water.  It 
precipitates  ferrous-salU  yellowish-wbite,  cupric-saiU  light  blae;  the 
precipitate  is  insoluble  in  water. 
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Suheranilate  of  Silver,  —  White  precipitate  insoluble  in  water,  anS 
containing  30-2  p.  c.  siJver.  (Calculated  C»H"AgNO*  =  30'3e  p.  o. 
Ag).     Assumes  a  violet  colour  in  the  light. 

Suberanilio  acid  dissolves  readily  in  ether  and  crystallises  by  spon- 
taneous eyaporation  in  small  needles. 


Suberanilide. 

LAURENt  &  Gerhardt.     iV^.  Ann.  Chim.  Phyi.  24,  184. 

When  eaual  measures  of  dry  aniline  and  fused  suberic  acid  are 
melted  together,  water  is  produced.  The  mixture  is  kept  melted  for  ten 
minutes  near  the  boiling  heat ;  and  an  equal  bulk  of  alcohol  is  then 
added,  which  immediately  dissolves  the  mixture.  After  a  few  minutes 
the  solution  solidifies  to  a  mass  of  crystals,  which  are  dissolved  in  more 
boiling  alcohol,  and  the  solution  is  left  to  stand,  whereupon  most  of  the 
suberanilide  crystallises  out.  The  rest  is  precipitated  by  water,  the 
sub'eranilic  acid  remaining  in  solution. 

Crystallises  from  alcohol  in  pearly  laminaa.  Melts  at  183°,  and  crys- 
tallises on  cooling. 

Laurent  &  Gsrhardt 
40  C    240    ...     74-07    737 

2N    28     ....      8-64 

24  H    24     ....       7-41     7*5 

4  O    32     ....       9-88 

C«N«H«0* 324     ....  10000 

'Therefore  neutral  saberate  of  aniline  mtmit  4 HO.    ^Laurent  and  Gerhardt.) 

When  subjected  to  destructive  distillation,  it  leaves  a  small  quantity 
of  charcoal,  and  yields  an  oil,  which  solidifies  on  cooling,  and  crystallises 
from  a  hot  alcoholic  solution  on  cooling,  in  pearly  laminse,  which  how- 
ever present  a  dififerent  appearance  under  the  microscope,  and  seem  to  be 
somewhat  rounded. 

Gently  heated  with  hydrate  of  potash,  it  immediately  ^ives  off  aniline* 
.  It  is  not  attacked. by  ammonia  or  by  boiling  solution  of  potash. 

It  is  but  slightly  soluble  in  cold  alcohol,  but  dissolves  readily  in 
boiling  alcohol  and  in  ether. 


P«ya«>-nMrf(?in  C"N*H«0* 

GafTeine. 
C"N*H»»0*  =  C^«N*HK)*,H«. 

Gbvtbrix     TiOoek.  Phil.  Mag.  12,  350;  Scher.  J.  10,  108. 
HnufAHK.    CreU.  Ann.  1800,  2, 108  and  176;  N.  OthL  6, 62^ 
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Cadet.     Ann.  Chim.  58,  266;  N.  Gehl.  6,  535. 

Patsse.    Ann,  Chim.  59,  196  and  293;  N.  GM.  6,  525. 

ScHRADER.     N ,  Gehl.  6,  544. 

Seguin.    Ann.  Chim.  92,  5;  N.  Tr.  1,  2,  98. 

Ppapp.     Dessen.  Sys,  der  Mat.  med.  3,  3;  iS^cAtir.  61,  487. 

RuNGE.     Materkden  zur  Fhytologie.    Lief.  I,  1821, 146. 

GiESE.     Schw.  31,  208. 

Pelletier  &  Caventou.    DictUmn.  de  MSd. 

RoBiQUET.     Diclionn.  Technoloffique,  Paris,  1823,  4,  54. 

Pelletier.    J.  Pharm.  12,  229,  N.  Tr.  13,  2,  124;  Jfay.  PAom.  15, 

66;  Berl.  Jahrb.  1827,  2,  75. 
Garot.     J.  Pharm.  12,  234;  N.  2V.  13,  131;  i/a^.  Pharm.  15,  69. 
Pelletier  <fe  Dumas.     Ann.  Chim.  Phys.  24,  182. 
Th.  Martius.     KasLn.  Arch.  7,  266;  Ann.  Pharm.  36,  98. 
OuDRT.     Nouvelle  JBtblioth.  medic.  lS27y  March;  Ma^.  Pharm.  19,  49. 
Lenneck.     Repert.  37,  169  and  337. 
C.  H.  Ppapp  &  Liebig.    Ann.  Pha)^.  1, 17. 
WoHLER.     Ann.  Pharm.  1,  19. 
GuNTHER.    J.  pr.  Chem.  10,  273. 
RouBiQUET  &  BouTRON.     J.  Pharm.  23,  108. 

C.  Herzog.    N.  Br.  Arch.  13,  257;  Ann.  Pharm.  26,  244;  t9, 17L 

Mulder.    Pogg.  43,  160. 

K.  JoBST.     Ann.  Phai'm.  25,  63. 

Bertiiemot  &  Dechastblub.    J.  Pharm.  26,  518;  Ann.  Pharm.  86,  9^ 

Stenhousb.  PhU.  Mag.  J.  23,  426;  Mem.  Chem.  Soc.  1,  215  and  287; 
Ann.  Pharm.  45,  366;  46,  227;  Phil.  Mag.  J.  42,  21;  J.  pr.  Chem. 
61,  351;  Ann.  Pharm.  89,  244;  Ann.  Pharm.  102,  124. 

Peligot.     N.  Ann.  Chim.  Phys.  11,  138. 

RocHLEDER.  Ann.  Pharm.  50,  231;  63,  201;  Wien.  Atad.  Ber.  1849, 
96;  Ann.  Pharm.  69,  120;  71,  1;  Wien.  Akad.  Ber.  1850,  296; 
J.  pr.  Chem.  51,  4ai. 

E.  C.  Nicholson.  Chem.  Soc.  Qu.  J.  3,  321 ;  Phil.  Mag.  J.  81,  115; 
Ann.  Pharm.  62,  71;  J.  pr.  Chem.  41,  457. 

BoDECKER.    Ann.  Pharm.  71,  63. 

Payen.     Compt.  rend.  23,  9;  N.  Ann.  Chim.  Phy$.  26,  109. 

Heiynsius.     J.  pr.  Chem.  49,  317. 

Versmann.     N.  Br.  Arch.  68,  148. 

Hinterbergbr.    Ann.  Pharm.  82,  811. 

Kohl  &  Swoboda.    Ann.  Pharm.  83,  341;  Pharm.  ChUralU.  1852,  958. 

Stenhouse,  Graham,  &  Campbell.  Chem.  Soc.  Qu.  J.  9,  BS;  Fkaarwu 
Centralbl.  1857,  53. 

Sonnrnscuein.     Ann.  Pharm.  104,  47. 

A.  Vogel,  junr.  Kumt.  n.  Gewerbebl.  fur  Bayem.  1858,  87;  Ctab 
Centralbl.  1858,  367. 

Cilfitfi,  G^eeitof,  CqfiMbiiiir,  Ct^ine,  Tkiine,  Tkein,  Oumrmuiu 

In  1821  the  bitter  principle  of  coffee,  whicli  bad  bitberto  been  Icnown 
only  in  tbe  impure  state,  was  first  prepared  in  the  pure  cryttalliaed  fom 
by  Pelletier  and  Caventon,  Robiqaet  and  Runge.  In  1838,  Mnlder  aad 
G.  Tobst  discovered  simultaneously,  that  tbeine,  discovered  by  Ondiy  ia 
1827,  is  identical  with  caffeine,  as  Berzelius  had  already  suggested.  Ia 
1840,  the  guaranine  of  Th.  Martius  was  recognised,  both  by  its  disoorem 
and  by  3erthemot  and  Dechastelus,  as  likewise  identical  with  oafieiiM. 
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Sources,  In  the  fruit  (and  tbe  leaves,  aooording  to  Van  Den  Corpnt 
and  Stenhoase)ofthe  coffee  plant.  In  tea.  (Oadry.)  In  gaarana^  the  dried 
paste  of  the  fmit  of  Patdinia  sorbilis.  (Th.  Martins.)  In  Paraguay-tea,  the 
leaves  and  twigs  of  Ilex  paraguayensis  (Stenhouse),  always  combined 
with  tannic  acid.  (Compare  Rochleder,  Ann.  Pharm.  76,  10.)  According  to 
Payen,  it  is  combined  in  coffee  with  chlorogenic  acid,  as  chlorogenate  of 
caffeine  and  potash. 

Guarana  contains  5*07  p.  c. ;  good  black  tea  from  Kemaon  in  the  East 
Indies,  1*97  p.  c;  various  kinds  of  coffee,  0*8  —  1  p.  c;  coffee-leaves  from 
Sumatra,  1*26;  Paraguay-tea,  1*2  p.  c.  of  caffeine.     (Stenhouse.) 

To  detect  caffeine  in  mixtures  which  contain  about  10  p.  c.  of  coffee, 
the  infusion  is  evaporated  with  lime,  the  dry  residue  exhausted  with  ether, 
and  the  residue  remaining  after  the  evaporation  of  the  ether  is  treated 
with  nitric  acid  and  ammonia  (p.  230).  (Stenhouse,  Graham,  and 
Campbell.) 

Fi^eparation,  —  I.  From  Coffee,  —  1.  Robiquet  digests  the  cold 
aqueous  extract  of  raw  coffee  with  magnesia,  evaporates  the  filtrate,  and 
purifies  the  caffeine  which  crystallises  out,  by  solution  in  water  or 
alcohol  and  crystallisation.  (A  mucous  substance  contained  in  the  coffee 
materially  hinders  the  preparation.) 

2.  The  alcoholic  extract  of  raw  coffee  is  exhausted  with  water;  the 
aqueous  solution  separated  from  the  fat  is  heated  with  magnesia;  the 
precipitate  is  well  washed;  the  filtrate  evaporated  to  dryness;  the  extract 
ooiled  six  times  with  absolute  alcohol,  which  takes  up  ail  the  caffeine, 
and  only  a  trace  of  colouring  matter,  gum  and  sugar;  and  the  alcoholic 
tincture  is  filtered  through  purified  animal  charcoal,  distilled,  and  allowed 
to  cool.     The  caffeine  then  crystallises  out  beautifully.     (Pelletier.) 

3.  The  cold  aqueous  extract  of  the  beans  is  first  precipitated  with 
neutral  acetate  of  lead,  then  with  basic  acetate;  the  filtrate  treated 
with  sulphuretted  hydrogen,  filtered,  and  evaporated;  the  crystalline 
residue  extracted  with  warm  alcohol ;  and  the  solution  evaporated. 
(Runge.)  Gbkrot,  who  uses  the  decoction  of  the  beans,  omits  the  pre- 
cipitation with  basic  acetate ;  neutralises  with  ammonia  the  acetic  acid 
aet  free  after  precipitation  with  sulphuretted  hydrogen  ;  and  lastly  evapo- 
rates, cools  and  purifies  by  recrystallisation  the  crystals  thus  obtained. 
Roasted  coffee  also  yields  caffeine,  but  in  smaller  quantity. 

Pfaff  neutralises  with  carbonate  of  potash,  the  evaporated  liquid 
lemaining  after  precipitation  with  sulphuretted  hydrogen;  filters  from 
the  precipitated  carbonate  of  lime,  and  from  the  carbonate  of  magnesia 
which  separates  out  on  concentration;  boils  with  bone-charcoal;  evapo- 
rates to  crystallisation;  and  finally  decolorises  and  purifies  the  crystals 
thus  obtained:  the  mother-liquor  yields  a  further  quantity,  by  recrystal- 
lisation from  alcohol  of  76  p.  o.  The  product  is  0*2  p.  c.  of  caJfeine.  — 
£.  Polacci  (CSmai/o.  5,  396)  exhausts  the  coffee  by  repeated  boiling  with  water,  preci- 
pitates the  united  aqueous  extracts  with  neutral  acetate  of  lead,  removes  thQ  lead  by 
sulphnretted  hydrogen,  and  evaporates  the  filtrate  to  the  crystallising  point.  The  pro- 
duct thus  obtained  from  Martinique  coffee  amounted  to  about  0*5  per  cent. 

4.  Coffee,  slightly  roasted,  is  powdered  (it  is  more  easily  pulverised 
than  raw  coffee),  and  boiled  twice  with  four  parts  of  water;  the  infusions 
are  filtered  or  strained  and  neutralised  with  a  few  drops  of  caustic  soda; 
and  a  concentrated  decoction  of  gall-nuts  is  added.    A  bulky,  caseous  pre- 

~  cipitate  then  forms,  which  rapidly  subsides  (if  it  remains  suspended,  dilute 
caustic  soda  or  sulphuric  acid  is  added  according  to  the  state  of  the 
liquid),  and  is  thrown  upon  a  thick  cloth  and  pressed  out.    TVi^  y^^V^^^ 

TOL«   XIII.  ^ 
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7.  Hjtb«i*orfiMpi«pm<frasffl 
10  parc5*of  cTv^msd  c«&e:  tW  ■uxIoto  it  ezinaled  im  the 
^mntcs  vitk  a1c«^o1  of  90'  (Rkhttr),  mm  loag  m ike  iltnto  fmrnttm 
cueine  on  evi&pmxi^B:  tW  icndiie  in  Ike  vffMninm  m  diMaadfir 
l^eTijl^l  t'whii^  is  euier,  and  moie  eonpleto  ftlrfui  wilh  ImA  «tM) 
mud  a^n  extnrt«d  widi  akohol,  wkiek  tmkeii  oat  all  tha«aft 
both  tbeie  spiritcons  solatioiu,  tke  alookol  ia  ezpellod  bj 
water  i«  add«d  to  the  Nsidiie;  tbe  oO  whiek  aejpaiataa  Ml  oa  rmm  m 
removed:  and  the  lioaid  b  eTapoiated,  till  it  aoudiioa  in  the  oaM  ti  • 
mass  of  cnrstals.  These  aro  proased  from  the  aaothar-liqaar 
Inrnishes  an  additional  (jnantitj  of  eaffeino  on  ovaporatioB)  aad  i 
oil,  and  recryttallified  hx>m  water  with  additHNi  of  aaiaal^ 
Braailian  coffee  thus  treated  yields  0*57  per  eenl.     (VwrwaBB.) 

8.  The  pnlTerised  coffee-beans  are  dij^eeted  for  a  wo^  vil^  aoBMV* 
cial  beniol,  which  takes  up  eaffeiae  and  oil  of  ooffea.  Belk  wmmMf  m 
distilling  off  the  bentol,  and  are  separated  by  hoi  water,  whUk  dfaHlMi 
the  caffeine,  and  yields  it  in  lam  erystala  on  erapemtioB*  FwMim  Al 
mixture  of  caffeine  and  oil  of  co£fee,  the  latter  maybe  eztmelad  Ijelbl^ 
which  learee  the  caffeine  behind.    (Yo^) 

II.  i^ft»m  7m.— (Green  tea  eontaina  the  Iftmat  proMrtiot  of  tkna] 
—  1.  One  part  of  tea  is  extracted  with  8  parts  olT  water  to  wkiekoM-tkiii 
of  suit  has  been  added;  the  filtrate  is  evaporated  to  diyiie«;  the  wmiim 
exhausted  with  alcohol  of  40^  B,  filtered,  and  eT^wcmted  to  m  aynp;  aaJ 
tho  residue  is  dissolved  in  hot  water  and  filtered  hot :  ike  filtiale  oa  eool- 
ing  dciMMiits  a  bitterish  resin.  The  filtered  liquid  ia  boiled  witb  HfMM 
tkea  Altered  an«i  evaporated  till  it  erystallieea.    (OadgrO 
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(AcoordiDg  to  Oa4iVt  ^^0  magnema  residq^  i^Qntains  theinej  on  ^ba 
other  hand^  Giinther  ana  Mulder  obtained  Uttlo  or  noqa)  There  ^mains 
1^  last  a  crystallisable  extract,  from  whichj  hy  extraction  with  ether,  a 
isonsiderable  quantity  of  theine  may  be  obtained»  so  that  ^he  (otal  yield 
is  about  0*5  p.  0,  Tho  extraction  with  alcohol  may  be  omitted;  the  salt- 
infusion,  or  tea-infusion,  or  simply  tea  and  wt^ter  may  he  bailed  witb 
yn|Mfneiii{|i  and  the  filtered  liquid  evaporated  tq  iw  extract,  and  exhausted 
with  ether  without  waiting  for  the  crystallis^tioQ,  which  is  difficult  to 
produce  (Mulder).  Or  since  ether  does  not  easily  dissolve  the  theine 
enclosed  in  foreign  substances,  Peligot  first  extracts  with  alcohol  the 
gqqeons  infusion  of  tea,  after  evaporation  to  dryness  with  magnesia 
(whereby  however  ammonia  and  ammoniacalnsalt  are  formed  froni  a  part 
of  the  theine);  evaporates  to  dryness;  and  exhausts  tbe  roaidue  with 
eth^r.  2*2  to  4*4  p.  p.  of  theine  ^re  thus  obtained.  (Peligot.)  Accord- 
ing to  Oudry,  the  solution  boiled  with  magnesia  and  filtered,  yields  on 
avaporation  an  extract  which  is  rich  in  tannin,  bi^t  does  not  yield  any 

Sure  theine  by  extr^tction  with  alcohol  and  evaporation  to  tliQ  crystal- 
sipg  point,  even  when  this  operation  is  repeated.  The  impure  product 
is  therefore  dissolved  in  water;  the  remainder  of  the  tannin  precipitated 
by  basic  acetate  of  lead;  the  lead  precipitated  bjr  sulphuretted  hydrogen; 
and  the  filtrate  evaporated :  pale  yellowish  th^iq^  tbei)  crystallises  out, 
and  is  purified  by  repeatod  treatment  with  alcohol.     (Oiinther.) 

2.  Coarsely  pulverised  tea  is  macerated  with  78  p.  c.  alcohol  for  48 
hours,  and  strained;  the  residue  is  treated  three  times  Y^ith  3  parts  of 
alcohol  for  24  hours,  and  pressed;  the  tincture  is  precipitated  with  basic 
acetate  of  lead;  the  filtrate  separated  by  sulphureit^  hydrogen  from 
excess  of  lead,  then  filtered  and  evaporated  in  a  retort  to  one-fpurth;  and 
the  residue  is  neutralised  with  potash  and  evaporated  till  it  crystallises. 
One  ponnd  of  tea  gives  1  dram  of  pure  theine.  (Herzog.)  Instead  of 
nentnlising  with  potash,  Oiinther  boils  with  excess  of  magnesia;  or  he 
evaporates  a  tea-decoction  made  with  85  p.  o.  alcohol  to  a  soft  extract; 
boils  this  with  water;  sets  it  aside  24  hours,  whereqpop  the  resin,  enclosing 
all  the  theine,  separates;  decants  the  water;  dissolves  the  resin  in  alcohol; 
preeipitates  with  basic  acetate  of  lead,  and  then  the  filtrate  with  sul- 
phuretted hydrogen;  and  evaporates  to  the  crystallising  point.  Much  of 
the  theine  remains  dissolved  in  the  acetic  acid.  (Herzog.)  Jobst  boils 
tea  or  tea-dust  repeatedly  with  water;  precipitates  with  basic  acetate  of 
lead;  leaves  the  solution  to  crystallise;  and  treats  the  mother-liquor 
either  with  animal-charcoal,  or  once  more  with  basic  acetate  of  lead. 
Stenhonse  precipitates  the  alcoholic  extract  of  tea  with  excess  of  acetate 
of  lead;  evaporates  to  dryness;  and  obtains  the  theine  by  sublimation. 
He  obtained  about  1  p.  c.  of  theine.  Peligot  mixes  infusion  of  tea,  pre- 
cipitated by  basic  acetate  of  lead^  with  ammonia;  boils  for  some  time; 
filters;  passes  snlphuretted  hydrogen  through  the  liquid;  and  again  filters 
and  crystallises. 

8.  Waste,  useless  tea  is  gradually  heated  in  Mohr's  sublimation- 
apparatus,  but  not  so  far  as  to  induce  the  decomposition  of  the  theine.  Part 
of  the  sublimate  is  quite  pure  —  the  remainder  is  purified  by  recrystallisa- 
tion  from  water.     (Heiynsius.) 

III.  From  Quarana,  —  1.  Ouarana  mixed  with  three-tenths  of 
burnt  lime  is  repeatedly  boiled  with  alcohol  of  83"  Beck;  the  filtrate 
evaporated  a  little;  the  greenish  fatty  oil  which  separates  on  cooling  is 
separated;  the  residual  alcoholic  liquid  completely  evapoiQitAd\  ^>si^  nXsa 


i      riiMAiT  yrriirs  o*--'  •  oxtazo-nucleus  a«N<iro*. 

Tr=s:.£:-?  "-*i:t-i:  afcir.*  :lien  sziblimes^  at  first  jellowiili  TrLite. ail 

L  ?:  'ir.*rri  r:,irkZA  is  exLinfte I  with  boiling  alcohol:  ih^ii;-:! 
:-?rr-i  :i*  i>:i  '  ii**::'-!*!  of:  an«i  water  added,  which  separatrs  i 
•i»i.=i    :'l     zz.i  i*  renive-i,  and  the  liquid  evaporated  to  drpefs 

-J.  rvf^rr-J  ir  rra^s-es  of  ruarana  powder  are  boiled  with  a  qaar. 
▼•i:^r  •.!*  M.i  5.:l-:::r  :*  precipitate!  with  basic  acetate  of  lead:  rb* 
Li-  ":r:-r^L--  ^^i  ir«»:;r"::a:e  Sltere^i  off.  and  repeatedly  Jigeitod  ir!: 
:  V-i:  r  .  irl  :"re  ".-r^i  :«  «eparate«l  from  the  filtrate  br  sulplmrctt^^ 
rir  TTr      7"it  l.:-:i  scTTirat'sd  from  the  salphide  of  lead"  is  evajjonte-: 

:if  -rj.'.'T-'sizi  ::  Irr::*5<:  the  residue  dissolved  in  a  little  b:iln: 
r- 1...  l-Tcrri.  ^z.i  a'liTei  lo  crystallise;  and  the  cr>-!«tal5  tL-i 
.:-  if-L  iTf  r^£f*i  :y  pressing  and  recrystallisation.     (Stcubou^e.) 

'V  F^:7i  Fz^:rj'i->.z.  —  The  filtered  decoction  is  precipita:rl 
.:L  Z-:  i:r^  1:*:^:-?.  and  the  filtrate  with  basic  acetate  (or  it  is  boiled  wi:h 
._^--rf  .  S--  :i?  ".::•-:  1  de^ranted  from  the  precipitate  is  evaponitoi  ^ 
rTTfs^.  1  ::zyi.  lirk  :r:«wn.  hydroscopic  mass  then  remaining.  Fr-'ia 
.">  r:T::-f,  r^frlne  may  be  obtained,  either  by  sablimation,  or  bvr*- 
^:.rj  ::  ::  r-r^ier.  niiinj  it  with  sand,  and  treating  it  with  etbrr. 
.::■ :  :  jii'.'.rj  :r  :"-?  c:hfr.  feebly  coloured  cafieine  crystallises,  and  rcij 
:  j-rif-ii  : y  ripea:e-i  crysialiisation.  The  product  amoants  to  013 
.  :.  ::  :'-e  P.iri^-jy-:ea.  '  (Sienhonse.) 

P*::'f'r.V.«,  Crysukllises  from  a  concentrated  aqueous  solmion  in 
'.itc.  ^:'.ky.  K'Y'^i-Ie.  flexible  nee^Iles;  from  a  dilute  solution,  in  Inn:. 
r.:.>:-r-:--:'  -■:-:;'•: 5  h-ivir.^  but  little  flexibility  (Pelletier)  ;  colourli/- 
r.:>7.-rc-:.  ^:/iy  hoc  lies  like  asbestos  (Robiquet,  Gieso)  ;  deliv.-. 
.  .:l.:rT  ;  ::ir.5.  •  Ou  Iry/  Tiie  loii^  coloarless  needles  become  i ra..- 
.-■::.:  ^•"i.r.  :r!vi.  C.ineiue  crystallises  from  water,  whoii  n-t  fi..' 
.:c.  :::  i.-i" '--?  --".lod  :::  jrouj-?;  from  alcohol  by  spontaneous  ev;i|»..r.i- 

. :::  i:".  .rc-Ov".:  ::o.dics:  from  very  dilute  alcohol,  in  line  silkvne«.^iit?. 
T:  ..:::':.•.  r  F:  ::;  the  extract  j'ropared  according  to  Oudry's  metkiil.  i: 
:v>:.;*.'.:>c?  in  wLlio.  lustrous,  hexagonal,  poiuted,  very  " hard  prifm? ; 
:*:.'.  \\.c  :\'i::c  us  s-l:;:; -n,  in  needles,  which  cannot  bo  made  to  a*?;:.; 
i.o  ivco::*.i.ir  f  r:n  of  ili  r-o  whiih  crystallise  from  the  extract.  (Mel !  r. 
'iTV  1:,-:.:.  .  Bortlioinot  and  Dcclia^^tclus.)  Heavier  than  water.  (M^- 
.r'  Sj'.  irr.  l-o  at  \'X.  (Pfalf.)  Grates  when  bitten  l»otwec:i  •.:. 
.v'.h.  \M:;Mor )  ln...Iorous  even  when  sublimed.  (Pfarf.)  T:isUv>-. 
';;.':os  {cc\''.y  bitter  ^Gie?o,  Rnbi«iuet,  Pfaff,  Herzoop);  especially  in  :i.!l 
;•  :;]ooho'.io  ^.'lUtion.  (Buchner.)  Neutral.  (Ilobitiuet,  Giiuthor.  Tt;.:. 
v'.«.-.:^  l\tj!y  alkaline.  (Martins.)  Permanent  in  the  air.  iV:*r. 
Icrzo^.^  Becomes  ojuiiuo  when  heated.  (Nicholson. )  Melts  ..t  a 
lUij'crature  above  100"  (Zenneck)  ;  at  177*8'  (Mulder),  formiiu  » 
Minsparont  li.juid.  and  sublimes  completely  at  1S4-7-  (Muldrr).  with.:: 
,voiniH»sition,  in  hair-like,  partly  feathery  needles,  resembling'  bei::  .: 
old.  (Rid.itiurt.  Zonmck.  Martins.)  Boils  at  .38 1^.  (Poli^^ot.)— Half  i 
rain  exhibited  j)oi>on«>us  action  on  rabbits.  (Mulder.)  For  pl.y»iv.:  r..-* 
iMiou  of  CitiViiu-,  ioiiipare  J.  Lehiuauii,  Ahh,  Pharin.  87,  20o  and  207. 
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16  C  96 

4N  56 

10  H  10 

4  0  82 

CWN^HWQ^ 194 


Dumas  &  Pfaff  & 

Pelleticr.  Idebig. 

49*48    46-51     ....  49*31 

28*86     21*54     ....  29*03 

5-16     4*81     ....  5*33 

16-51     27*14     ....  16*33 

10000    10000    ....  100-00 


WQhler.         Jobst. 

16  C  49*25  ....  49-42 

4N  28*97  ....  29*01 

10  H  5*43  ....  5*21 

4  0  16*35  ....  16*36 

CWN*H»<W 100*00  ' 

Mulder. 

16  C    49-48 

4N    28-52 

10  H  5*37 

4  0   16-63 

C16H4HI0O4 100*00    ....  100*00 


Berthemot     ICartius. 
&  Dechastelut. 
....    49*62 


5*57 


49*10 

29*18 

5-14 

16*58 


10000 


Stenhouse. 

a.  b, 

49*04     ....     49-09 
28*78     ....     28-81 

514     ....       5*16 
17*04     ....     16*94 


100*00 


Nicbolson. 


49-42 
5*28 


10000 


Dnmu  &  Pellctier,  Pfaff  &  Liebig  examined  caffeine  prepared  from  coffee ;  Jobst, 
Holder  and  Stenhouse  (a)  that  from  tea ;  Berthemot,  Dechastelus  and  Martius  that 
firom  guarana;  Stenbonse  {b)  that  from  Paraguay-tea.  Payen  found  in  caffeine  from 
tea,  50*86  C,  30*00  N,  and  5*08  H,  and  proposed  the  formula  Ci«N^H»'0>. 


Deeompositians,  1.  Caffeine  melts^  when  heated  in  a  platinum  spooD, 
giving  off  white  feebly  aromatic  yapoors  (peculiar  penetrating  vapours 
(Martins),  like  methylamine  (Rochelder)  ;  and  forms  on  cooling  a 
resinous  transparent  massj  at  a  stronger  heat,  it  turns  grey,  becomes 
crystalline  after  cooling,  and  yields  a  giey  powder;  at  a  still  higher 
temperature,  it  swells  up  and  volatilises  completely,  without  leaving  any 
carbonaceous  residue.  Heated  in  a  glass  tube,  it  melts  to  a  yellow  liquid, 
gives  off  water,  and  then  sublimes  in  white  vapours,  which  do  not  turn 
turmeric  brown,  and  condense  to  fine  needles.  (Giinther.)  By  dry  dis- 
tillation, especially  with  addition  of  potash,  it  gives  off  ammonia. 
(Martins.) 

2.  Melts  when  quickly  heated  in  the  air,  and  bums  with  a  blue  flam^. 
leaving  little  or  no  charcoal.     (Herzog,  Mulder.) 

3.  Caffeine  does  not  pass  into  putrid  fermentation. 

4.  It  is  but  slightly  decomposed  when  evaporated  with  phosphoric 
acid.     (Zenneck) 

5.  Heated  with  oil  of  vitriol,  it  gives  off  acid  (empyreumatic, 
Zenneck)  yapours,  partly  volatilises,  and  is  partially  carbonised. 
(Martius.)  Oil  of  vitriol  decomposes  it  only  after  continued  heating. 
(Jobst,  Mulder.) 

6.  With  iodine  it  forms  a  brown  mass.     (Martius.) 

7.  It  is  not  changed  by  dry  chlorine.  (Mulder.)  —  When  chlorine  is 
passed  through  a  thick  paste  of  caffeine  and  water,  the  mixture  becomes 
heated  to  50  ,  the  caffeine  disappears,  and  chlorocafibine  (?(\l\i  ^  ^^o^xsv^ 
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paratively  small  quantitv  of  chlorine),  ftm&lic  add  (xi,  433^^  tutfothiiflf 
Axf  453),  and  metbylamine  are  formed.     The  resaUing  li<|aiU  licaleil  it 


6  water-batU  gives  off  chlorine,  hydrochloric  aclJ,  and  a  bodji 

ke  chloride  of  cyanogen,  and  graoular  crystaU  of  amalic  acid  «6pdiitli^ 

'micceedecl,  if  too  mach  chlorine  haa  not  been  passed  ihron^h  liie  Im^ 

by  chlorocafielne  in   light  flakes  and  cnisU.     The   liquid^  Altered  Iroa 

th'iB  deposit  and  further  evaporated  in  the  waier-batb,  contindallj  gitw 

i©ff  hydrochloric  acid,  and  leaves  a  reddish  yellow  sjrrap  whieh  aoMifa 

on  cooling.     This  syrup  strained  through  linen  yielda  a  coloiif)«n  Op* 

taltiue   mass  of  nltroiheine,  and  a  yellow  djrtnp  of  hydrocUontt  d 

metbylamine  t 

C>«N*Hi°0<   +   4H0   +  4C1  -  C«I0H*O*   +   C*NH*    -k    Cl^a   +  M<X 

8«  Wlien  oafleine  is  boiled  with  hydrochloric  acid  aad  eblortu}  ui 
potash,  and  the  solution  cautiously  evaporated »  a  cryatallino  natf 
remains,  which  is  either  alloxan  or  a  aimUar  body;  when  diamlfe^  k 
water,  it  colonrs  the  akin  red,  and  imparts  to  it  a  peculiar  odoor.  Tbi 
Boliition  mixed  with  alkalis  and  ferrous  salts  acquires  the  colour  of 
indigo,  and  forms  with  ammonia  a  solution  of  miirexlde«     (Rochledcr ) 

9.  Nitric  «cid  di&solvet  cAffeine^  and  decomposes  it  sfter  ron turned  IimUii§.  (Jabit) 
Boiled  with  fuming  nitric  acid  for  a  few  minutes,  caffletne  enint 
nitrous  fumesj  and  yields  a  dark  yellow  solution,  which  when  gwilj 
evaporated  to  dryness,  leaves  a  dark  yellow  mass^  and  when  geaitj 
heated  with  a  drop  of  ammonia,  produces  a  colour  like  that  of  purpofiii^c 
of  ammonia.  This  red  substance  dissolves  in  water  and  in  alcohol  irith 
a  carmine-red  colour  ;  but  not  in  ether.  Potash  destroya  the  eoiotr, 
witboiit  producing  indJgo-blue.  This  reaction  serrea  for  the  detoetiMof 
calleino.  The  yellow  solution  gently  evaporated  to  a  symp,  yieldn  loiij 
hard,  colourless  needles,  which,  when  purided  by  crystal liBaiion^  are  Ul 
little  coloured  by  ammonia.  When  the  boiling  with  a  lai^  exoe«  d 
nitric  acid  is  continued  for  some  hours,  till  a  drop  of  the  solittloa  iMfH 
on  evaporation,  not  a  yellow,  but  a  white  residue,  these  DoedltttiM 
disappear,  ammonia  no  longer  produces  a  characteristic  oolonr,  ail4  a 
evaporation  to  a  syrup,  and  cooling,  laminm  of  nitrotheine  are  oh 
together  with  a  mother-liquor  whict  contains  abundance  of  deliaiu 
ammonia-salts.  (Steuhouse.)  Nitric  acid  acts  like  inoi^t  cnloiisa 
forming  products  varying  with  the  coucentrationj  the  temperattm^tii^ 
the  duration  of  the  action.  The  substance  here  produced^  WDich  ana 
with  ammonia  the  colour  of  murexide,  is  also  produced  by  aiina 
by  chlorine,  and  by  cblorato  of  potash  and  hydrochloric  acid.  (Hoobl 
Nitric  »cid  doci  uoC  produce  from  cuOeine  cither  picric  ncid  [Ptmffi  or 
(Mulder.) 

10.  Catfeine  yields   by  boiling  with  poiyiutphidi  of  ^mmmi^t,\ 
solution  which  exhibits  an  ei^noecent  sulphocyauogsh  reaction  Willi  I 
chloride  of  iron.     (Hochledor.) 

ill.  Boiled  with  very  strong  camtic  potash,  it  erolves  a  ^hmi 
quantity  of  metbylamine.     (Win,)     According  lo  eirlicr  atsteia«Qis^  li  j 
otf  imtnoniii  hy  boiling  or  ftjiing  with  poUsh. 
12.  With  soda-limo  at  180°,  it  gives  off  ammonia,  forms  carbaaalt  < 
sodst  carbonate  of  lime  and  a  lil^  quantiljr  of  rytsnide  ef  ioi 
Pipcrine,  morphine,  i|ui!iine  and  cincbonine  thus  treated   do  not 
cyanide  of  sodium.     (Eochleder.)    With  limei  oaffeine  doea  not  eteh 
ammonia,     (Martins.) 


m 
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OomhinaUons.  With  Waiter.  • —  a.  HydraML  Cc^ne.  —  Canine 
cr^tallised  from  water  oontaint  water  of  crystallisation  (Pfaff  and 
Liebig,  Jobet,  Martins);  but  not  when  crystallised  from  ether  (Mulder). 
Firom  water  also  imall  anhydroiu  neediM  are  obtamadi  when  crjfteli  deposited  from 
etiior  are  immerMd  in  a  ooncentrated  aqueeoi  8olatioii«  kydrated  crjrttalt  are  afterwarda 
deposited  in  other  parts.    (Mulder.) 

^pSm*        M*^^*'-        M*^'"* 

C'WHMQ* 194    _    91.51     ...    92.15     _    91-51     ...    91-85 

lAq 18     ....       8-49     ....       785     ....       8-49     ....       814 

C>«N«H»»0<  +  2Aq....  ^12    ....  10000     ....  10000    ....  10000     ....  lOO'OO 

Thd  ftfyfttids  give  off  their  water  at  100''  (Pfoff  and  Liebig,  Martius); 
Bot  Dompletelr  UU  they  are  heated  to  a  temperatum  aboye  liO°  (Mulder); 
and  become  dull  and  /riable.    (Pfaff  and  Liebig). 

6.  AqueotaCiJiJ^eine,  —  Caffeine  dissolves  sparingly  in  cold^  easily  in 
hot  water.  1  part  of  caffeine  dried  at  120''  dissolyes  at  12*5  in  98  parts 
water;  1  part  crystallised  caffeine  in  93  parts.  (Mulder^  It  dissolves 
in  35  to  40  parts  of  cold  water  (Oudry),  in  48  parts  at  21''  (Zenneck), 
in  50  parts  (Pfaff),  in  100  prts  at  15''  (Gunther^. 

The  aqueous  solution  of  caffeine  is  not  altered  by  boracic,  phosphoric, 
solphuric,  nydrochloric  or  nitric  acids,  by  ammonia  (Mulder)^  by  the 
fixed  alkalis,  either  pure  or  carbonated  (nerzog,  Mulder),  by  iodide  of 
sodinm  ^Mulder),  by  baryta-  or  lime-water  (Pfafi,  Mulder),  by  chromate 
of  potash  (Mulder),  by  metallic-salts  (Pfaff,  Herzog),  by  protochloride  of 
tin  (Nicholson),  bichloride  of  tin,  neutral  or  basic  acetate  of  lead,  sesqui- 
ohloride  of  iroo^  acetate  (Mulder),  or  sulphate  of  copper,  mercurous 
sulphate  (Nicholsoh),  chloride  of  mercury,  alcohttlio  solution  of  bichloride 
of  platinum,  ferroeyanide  of  potassium  (Mulder),  or  tartar  emetic  (Pfaff). 
It  does  not  proMpitate  a  solution  of  gelatin.     (Pfa£) 

W^  il6i(£9w-^  Caffeine  eombtnen  with  strong  aoids  to  form  salts 
lil^yilhg  an  acid  relvction.  (Hersog.)  The  bdts  whieh  Gi6s«,  PeUeUer  & 
Git«&toA»  tad  Oai^iy  thoight  they  hed  obtained^  appear  to  ha?e  been  phtr  caffieine. 

It  diasolvee  qaiekly  in  acids  (slowly  in  oxalic  and  in  tartaric  acid, 
Mulder);  the  solutions  are  acid.  They  are  not  precipitated  by  potash. 
(Jobei)  On  evAporaling  solutions  of  caffeine  in  acidulated  water, 
caffeine  free  from  acid  crystallises  out.    (Pelletier^  Mulder.) 

Caffisiiie  dissolyes  rapidly  in  aqueotts  boracie^  and  phosphorio  acids, 
htiX  M  «tl^potalieli  ti^bine  free  from  acid  k  obtained.    (Mulder.) 

Sulfkaie  ff  Cqfeine.  —  Asbestos-like  needles.  (Oudiy.)  Caffeine 
fbntaH  with  snlphurio  acid,  an  aeid  and  a  neutral  salt,  which  dissolve  more 
easily  in  water  than  in  alcohol.  ^Oiintber.)  l)ilute  sulphuric  acid  rapidly 
dissolyes  caffeine,  but  no  solid  sulphate  is  obtained.  (Mulder.)  Concen- 
trated sulphuric  acid  dissolves  caffeine  without  decomposition,  and  forms 
on  evaporation,  a  salt  which  crystallises  slowly  in  silky  needles,  has  an 
aoad  and  n^er  bitter  taste,  and  is  sparingly  soluble  in  ether.     (Uenoff.) 

Caffeine  crystidlises  unchanged  from  dilute  perchloric  aoidL 
(BoedekeTp  Jnn.  Fkarm.  71,  63.) 


k 
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Jlydrochlorate  of  Caffeine.  —  Caffeine  dissolves  easily  in  liydioeUorW 
acid.  (Giintlier)  a,  NormaL  —  Caffeine  dissolves  in  eaBcentnU^ 
liyilro chloric  acid  (on  the  addition  of  water  or  of  alcohol  a  considerate 
quantity  of  hydrate  of  caffeine  crystallises  out).  The  solutioOp  oodvi- 
trated  hy  gentle  evaponition,  is  left  to  crystallise,  and  the  trpH^ 
obtained  are  washed  with  ether.     (Heraog.) 

Beantifiil  l.irr^o  crystals  (Ilerzog)  belonging  to  the  obliqae  pnnoftlk 
system,  partly  resemhling  crystals  of  sphene,  and  partly  thoee  of  eptdute. 
Tl)e  length  cf  the  principal  axis  is  subordinate,  that  of  the  second  hitni 
axis  IS  more  prominent,  the  faces  are  regularly  arranged  about  the  iemi- 
axes  (btjt»  do  tliey  belong  to  the  oblique  prismatic  fy^tein  ?  Gm.)  «  :  n  = 
IIB^^.  Tbe  acute  terminal  planes  are  inclined  to  the  lateral  ed^  it 
an  angle  of  U6^°,  (Blasius.)  The  crystals  readily  give  off  hydroehkdc 
acid  in  the  air,  and  effloresce;  but  even  after  passing  dry  hot  air  for«ii 
hours  over  tliem^  a  certaiA  portion  of  the  hydrochlorio  acid  ttnaiM, 
(Herzog.) 

Hersog, 

C"N^H»«0* 194      .,..    g4  21     86-02  Jl 

HCl 36-4...     1579 15-98  ■ 

C»«NW>0*,HC1  ....  230  4  .     10000    lao^do  V 

h.  Acid.  — 100  parts  of  anhydrous  caffeine  absorb  S2*82  parttwlaD 
dry  hydrochlorie  acid  gELS  is  passed  over  it.  If  air  be  afterwards  pttnJ 
over,  hydrochloric  acid  is  expelled.  Caffeine  saturated  with  nf^ 
chloric  acid  forma  with  water,  an  add  solution  from  which  caHein^  <i7^ 
tallises.     (Mulder.) 

Mulder, 

C^oKmioO* 194      ...*    7272 75-29 

2  HCl 72*8  ....     27-28 24*71 

ClSN^H»"0^2HCl....  266-8  ,„.  lOOOO     100^)0 

Nitrate  of  Oqfeiiie,  —  Caffeine  dissolves  easily  in  nitric  acid,  (witkost 
decomposition,  even  in  the  concentrated  acid  :  Herzog),  and  the  colouHiM 
eohition  yields  a  neutral  salt  having  the  form  of  caffeine  (Giinther);  aoy* 
etallisable,  acid  and  bitter  salt,  very  sparingly  soluble  in  ether.  (Henof) 
Pfif  aud  Mulder  were  not  able  tG  prepare  a  Ditrate  of  caffeine. 

Caffeine  disolves  more  easily  in  amtnunia  and  in  potaah  Utaa  ta 
water.     The  solutions  are  colourless.     (Pfaff.) 

Fliosphomolybdic  acid  dissolved  in  nitric  acid  forms  willi  &6hitk 
of  caffeine  a  bright  yellow,  voluminous  precipitate,  which  behaVMi  wil 
reagents  like  the  precipitate  obtained  by  phosphomolybdic  aetd  i&  i 
of  con  i  n  e.     ( So  n  nensc  lie  in.) 

Boiled  with  sosquicliloride  of  iron,  caffeine  yields  on  cooling  a  i 
brown  precipitate,  which  dissolves  completely  in  water,  and  ia  pr^faaUrtj 
double  salt*     (Nicholson.) 

^■ttfateofSilvrr  with  Oafeii%e, — L  Nitrate  of  silver  in  excess  U  i 
into  an  aqueous  or  alcoholic  solution  of  caffeine.     If  both  solutious  »reeoii»  j 
jMniratcd,  iho  conipuund  separates  in  wliit©  crystalline  !  *  ,  rej  wkki] 

ildhere  firmly  to  the  plass  vesseh     (Nicholson.)  —  2.  Cu  ^^Ivol  m  I 

water  together  with  nitrate  of  silver,  and  evaporateu^  tonus  a  wbiti 
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crystalline  componnd  which  contains  nitric  acid,  oxide  of  silver  and 
eaffeine,  and  detonates  when  heated,  giving  off  red  vapours.  (Rochleder.) 
In  the  dry  state,  it  does  not  blacken  in  the  light,  but  becomes  violet- 
colonred  when  moist.  When  more  strongly  heated,  it  decomposes  with 
Tolatillsation  of  caffeine  (I  6m.)  and  leaves  a  residue  of  silver.  Dis- 
solves with  difficulty  in  cold,  more  readily  in  hot  Water  or  in  alcohol. 
(Nicholson.) 

Nicholion. 

16  C  96    ....    26-37    ........    26-41^ 

6N 70    ....    19-23 

10  H 10    ....      2-74    ........      2-86 

10  O  80    ....    22-00 

Ag 108    ....    29-66    29-79 

C'«N*HWO<,AgNO« 364    ....  100-00 


Chloride  of  Mercury  with  Cafeine,  —  Aqueous  or  alcoholic  solutioa 
of  caffeine  is  mixed  with  excess  of  corrosive  sublimate.  The  mixture, 
at  first  clear,  solidifies  in  a  few  minutes  into  a  mass  consisting  of  small^ 
white  needles.  These  are  purified  by  reorystallisation  from  water  or 
alcohol,  p^icholson.^  An  alcoholic  solution  of  caffeine  containing 
hydrochloric  acid,  gives  with  corrosive  sublimate  the  same  needles, 
which  ma^  be  gently  heated  till  solution  takes  place,  and  washed  after 
Tecrrstallisation,  with  water,  alcohol  and  ether.     (Hinterberger.) 

Needles  resembling  caffeine,  but  smaller.  (Nicholson.)  Long,  silky 
needles,  partially  ^uped  in  stars.  (Hinterberger.)  They  dissolve  in 
water,  hydrochloric  acid,  alcohol  and  oxalic  acid,  with  which  latter  sub- 
stance they  appear  to  form  a  crystalline  compound.  Nearly  insoluble 
in  ether.  May  be  dried  at  100^  without  decomposition,  and  without  loss, 
(Nicholson.) 

At  100*.  Nicholson.  Hinterberger. 

16  C    96  ....  20-65    20-30    ....    2045 

4N   56  ....  1208 

10  H  „ 10  ....  215     2-32    ....      2*14 

4  0   32  ....  6-88 

2Hg 200  ....  43-00    4291     ....    4261 

2  CI 70-8  ....  15-24 

CWN<H»0«,2HgCL 464-8  ....  100-00 

Ckhroaurate  of  Caffeine.  —  Solution  of  chloride  of  gold  is  added  in 
excess  to  a  solution  of  caffeine  in  hydrochloric  acid.  In  c-oncentrated 
aolntions  the  mixture  quickly  solidifies  to  a  mass  of  splendid  lemon- 
yellow  crystals.  The  crystals  are  washed  with  cold  water,  recrystallised 
&om  alcohol,  and  dried  in  the  water-bath. 

The  compound  when  crystaHised  from  alcohol,  forms  long  orange- 
coloured  needles  having  a  strong  metallic  taste.  When  dry,  it  does  not 
change  in  the  light  or  at  100°.  The  aqueous  solution,  kept  for  some  time 
in  a  state  of  ebullition,  deposits  yellow  fiakes,  which  do  not  dissolve  in 
water  or  alcohol,  but  are  soluble  in  hydrochloric  acid.  If  the  solution 
is  kept  for  some  hours  at  68°,  gold  separates  from  it  in  lustrous  laminc 
(Nicholson.) 
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16  C    *.tii.tii;.:t..i...;...t.»i..i, 

.    96 
.    56 
.    11 
.    32 
..  196*66 

,;    149 

...*     lf-99    *. 
....    10-50 
....      206    .. 
....      601 
..u    86-65     ;; 
...    M-60 

NidwlMih 

U...1    17*71 

11  H  , 

♦    ill 

4  D 

Ati 

4  CI   ;.; ; ;. 

...;.»     6f*0i 

CWN*H'0O<,HCl,AttCl»... 

.  533-66 

....  10000 

ChloroplaHnmte  qf  Cfafeine,  —  Alooholic  biohloride  of  pifttiniim  do6f 
not  precipitate  the  aqueous  solatioh  of  oaffeine.  (MtUder.)  When 
bichloride  of  platinam  is  added  to  a  hot  solution  ei  hydrDohlorate  of 
caffeine,  the  mixture  on  cooling  deposits  granular  orystab  irhioh  most  bo 
washed  with  alcohol  or  ether.  (Stenhonse,  Nicholson.)  Small  bnt  rery 
distinct  orange-yellow  crystalsj  more  )>ermattent  than  Hydtoehlorate  i 
caffeine  (Stenhouse);  they  do  not  lose  weight  at  100%  or  undergo  any 
alteration  by  exposure  to  light.  (Nichol^n.)  The  platinam-«alt  of 
eaflbine  boiled  with  nitrio  aeid,  dissolreB  with  eroltttion  of  nd  tMMMu% 
and  the  liquid  on  ooolibtf  deposits  a  new  plutinnm^Mli  in  bmUial 
hexagonal  msmnx    (Roehleder.) 

gparingly  iolttUo  in  water^  alcohol  a&d  •thar^    (Nt^hobmn^) 

BtettiMniML    rllHlblMtta 
16  C   96     ...;    «8-9f    .......;    24^9    4..1    il«6 

4  K    ;.. :.i....»u..u.i   ......      56        .a;      13*96 

11  H    I uuL.ui;.; 11       mt        t-74     m.u.»        i'^t     uu        fM 

4  0     ....;..! .;.u....u.....      32        w..         8-02 

Pt  .1 » 1 98-U  ....    24-70    ^    24-49    ....    U'69 

3  CI  106-5  ....    26-49 

--— "^ ■.■■■■,•■        ■  >  ■^..  — .  ...i.^,^^  .^^.^^^  ^^^ 

C»WH»«N3*,HCl»PtGP  .;..  400*4  u..  100  00 
Rochleder  found  24*55  p.  c.  platinum. 

With  chloride  qfpnlladium,  hydrochlorate  of  caffeine  forms  a  bean* 
tiful  brown  precipitate^  and  the  filtrate  deposits  yellow  scales  of  lUiother 
compound,  not  unlike  iodide  ot  leJid.    (Nicholson.) 

Cyanide  of  Jferdury  with  Oaffeine.  —  (First  observed  by  NidMiliOD.)  — 
Obtained  by  mixing  a  hot  solution  of  caffeine  in  85  p.  c.  alcohol  with  a 
hot  aqneout)  solution  of  cyanide  of  mercury.  f)ie  mixture,  at  first  clear, 
deposits,  on  cooling,  an  abundance  of  colourless  needled,  which,  after  being 
washed  with  water  and  alcohol,  do  not  change  at  1 00^  Prisms  belonging 
to  the  Square  prismatic  system,  but  seldom  bating  their  terminal  boas 
completely  developed  ]P4.  «P.  ooPoo  .  a  :b:e  ^  I  l  1*7651  :  O-MBh 
(Schabus.)  The  salt  dissolves,  with  difficulty,  ill  cold  Watvr  atd  atookoL 
(Kohl  and  SWoboda.) 

KoklSk 
Swoboda. 

C*N«HMO*    246    ...     55-16 

2  Hg ^QQ.     '    ^^'^^    "*.  ^A'M 

CWN*H"»0*,2HgCy  ....  446    ....  100*00 
Caffeine  dissolves  in  20  parts  of  alcohol  at  21°  (Zenneok),  in  U  parts 
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of  85  per  cent  alcohol,  at  20^  (Ounther.)  Crystallised  oaffeme  dissolyes 
m  158  (1)  parts  of  anhydrous  aJcohol  at  12*50  j  caffeine  dried  at  120°, 
in  97  parts.  (Mnlder.)  It  does  ttdt  disBolre  in  absolute  alcohol.  (Pfaff.) 
It  dissolves  easily  in  hot  alcohol. 

It  does  not  dissolve  in  ether  (Pfaff),  very  little  (Robiquet,  Martins, 
Herzog);  in  300  parts.  (Peligbt.)  Crystallised  caffeine  dissolves  in  218 
parts  of  ether  ;  after  drying  at  120°>  in  194  pkrts(l)  at  12*5''  (Mulder); 
leadily,  with  the  aid  of  heat    (Jobst,  Mulder.) 

Cai^ine  dissolves  easily  in  acetic  acid  (Pfaff);  slowly  in  oxalic  and 
tartaric  acids,  and  crystalhses  from  the  latter  solutions  unchanged.  (Mul- 
der.) It  forms  with  citric  acid  (Oudry)  a  salt  fi^stallisibg  in  long 
thin  ulk^  needles  ;  according  to  Gunther,  on  the  contrary,  no  such  salt  is 
prodAded. 

fViiUMilf  Ol^M'-^Tho  aqtieous  solution  of  caffeine  fbrmS)  With 
ai  ihAttidft  Hf  gltlh  (nn  precipitate^  accohling  to  P&i;  but  &ccohiing 
to  HtMdtf  and  Itiirtius)  an  abundant  white  precipitate)  which  dissolves 
ii  ilenbiNt  (M iildeh)  Infusion  of  tea^  by  its  tannin,  also  gives  with 
a^utittti  ^  ttf^eilie  *  pf^ipitate  which  is  large  or  small,  according  as  the 
tii  ilifnaieii  ii  sthmg ;  t>ure  tannin  does  tbe  saihew  The  precipitate  is 
tetolf«d  on  heating  thb  aqueous  liquid-.     (Muld(9r.) 

Te  {»retNyfe  the  salt^  aqueous  caffeine  is  added  in  excess  to  aqueous 
tannic  acid,  the  precipitate  dissolved-  on  the  filter  in  aicoholj  and  the 
solution  evaporated.  It  contains  41*9  per  cent,  caffeine,  and  58*1  per 
eeni  tannic  lU^id.    (Htilder.) 

Caffeine  dissolves  in  volatile,  not  iu  fatty  bils  (Herzog),  not  in  oil  of 
turpentine  (Pfiaff)i  but  very  easily  in  oil  of  rosemary.  (Giinther.)  It 
may  be  melted  with  camphor  to  a  slightly  crystalline  hiass.  The  solu- 
tion in  oil  of  almonds  partly  assumes,  on  cooling,  an  imperfectly  crystal- 
line  character,  and  partly  forms  an  unctuous  masS  j  Wibter  and  alcohol 
extract  the  caffeine  from  it     (Martins.) 


Oxychloraz(hnucUus  C"N*CiH*0*. 

Chlorocaflfeine. 
C"N*C1H»0*  =  c*«i^*ciii^o*,H*. 

BocHLEDBR.     Wim,  Akdd.  Bir.  1856,  2,  96 ;  J.  pr.  €hm.  56,  408. 

Formation,    (p.  280.)    The  product  obtained  by  the  imperfect  action 
of  chlorine  on  caffeine  suspended  in  water,  is  purified  by  three  or  four 
US  from  water. 
I  from  alooheli 


reerystallisations  from  water.     It  forms  a  light  bulky  mass,  and  crystal- 
lites in  neediee  frc 


Dt^mpo$iUaHi    By  the  continued  action  of  chlorine^  it  t&mnn  eUoride 
of  eyanogen,  methylamine,  and  amalio  acid  (p»  2d0.) 
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CyanazonudeuB  C^^CyN^H". 

Cyaneihine, 
C»«N»H»  =  C"CyN»H",H*. 

Fbankland  &,  KoLBE.    Ann.  Fharm.  65,  282;  CT^em.  Soe.  Qu.  J.  1,  60. 

Cyan&tMn,  Kyondtkm, 

FoiTnation  and  Preparation.  Cyanide  of  ethyl  is  gradually  droj^pad 
on  potassium,  and  at  last  gently  heated  as  lon^  as  sas  (CH*)  continnes  to 
escape.  A  yellowish  tough  mass  then  remains^  from  which  cold  water 
dissolves  much  cyanide  of  potassium,  leaving  a  white  Bubstanoe  nndis- 
Bolved.  This  substance  is  washed  with  cold  water  and  dissolved  in  hot 
water,  which,  on  cooling,  deposits  pearly  crystalline  laminao.  The  Qoaii* 
tity  of  cyanethine  thus  obtained  amounts  to  only  a  small  percentage  of  tb» 
cyanide  of  ethyl ;  if  the  potassium  be  directly  added  to  an  excess  of 
cyanide  of  ethyl,  scarcely  a  trace  is  obtained.  White,  inodoroos,  taste- 
less. Melts  at  about  190°,  and  begins  to  boil  at  208°^  bnt  only  a  portion 
of  it  volatilises  nndecomposed.  When  dissolved  in  warm  water,  it  has  a 
feeble  but  distinct  alkaline  reaction. 


18  C  

3  N 

IhriedailW. 

108    ....    65-45 

42     ....     25-45 

Frankluid  &  Kolbe. 

JNMIt* 

65-60 

25-50 

15  H 

15     ....       910 

0-25 

CMN»H>» 

165     ....  100-00 

100-35 

Cyanethine  may  be  boiled  with  caustic  potash  without  deoompositioo; 
when  it  is  evaporated  to  dryness  with  potash,  and  heated,  most  of  it 
sublimes  unchanged  and  the  residue  does  not  bladcen. 

It  dissolves  but  very  sparingly  in  cold  water,  more  readily  in  hot 
water,  and  crystallises  out  on  cooling.  Dissolves  easily  in  all  acidi.  The 
sulphate  and  hydrochlorate  of  cyanethine  do  not  crystallise^  and  dissolve 
easily  in  water. 

Nitrate  of  Cyanethine,  —  The  solution  of  cyanethine  in  dilnta  nitrie 
leaves,  on  spontaneous  evaporation,  large  colourless  prisms,  which,  afler 
recrystallisation,  are  quite  neutral. 


Dried  at  100^. 

18  C  108     . 

4  N  56    . 

16  H 16    . 

...    47-4 
...    24-6 
...       70 
...    210 

Frtnlchmd  &  Kolbe. 

47-5 

24-6 

7-0 

6  0 48     . 

20-9 

C'*N»H»  HO,NO»  ...  228     . 

...  100-0 

100-0 

Chhroplatinate  of  Cyanethine, — Concentrated  solutions  of  hydrochloiait 
of  cyanethine  and  bichloride  of  platinum  form  a  red  crystalline  precipi- 
tate, which  separates  from  solution  in  water  by  spontaneooa  evaparaiKW 
in  large  ruby-red  octohedrons. 


k  OLUCIC  ACID.  237 

On  boiling  the  nlcoholio  solution^  proioohloride  of  platinum  is  formed. 
Dissolves  with  difficulty  in  water^  with  tolerable  facility  in  alcohol 
and  ether-alcohol. 

Frankland  &  Kolbe. 

18  C  108      ....    29-1       29-1 

3  N  42      ....     n-4 

16  H  :.....     16      ....      4-3      4-4 

Pt 99      ....     26-5       26-2 

3  CI 106-2  ....     28-7 

C»N»H",HCl,PtCl« .,  371-2  ....  100-0 

AeetaU  of  Cyanethine.  —  The  solution  of  cyanethine  in  acetic  acid 
gires  off  acetic  acid  on  evaporation  in  vacuo^  and  leaves  a  basic  insoluble 
salt 

OxalaU  qf  OyaneMne.  —  Large  prisms^  formed  by  the  spontaneous 
eraporation  of  the  base  saturated  with  oxalic  acid. 

The  terehloromethylsulphiU  of  cyanethine  crystallises. 
Cyanethine  dissolves  in  alcohol  in  almost  all  proportions. 


Primary  Nucleui  C^W\ 

Oxygen-nucleus  C"H"0*. 

Glucic  Acid. 

Pblioot  (1838).    Ann,  Chim.  Phy$.  67,  154. 
Mulder.    J.p9\  Chem.  21,  229. 

OiuehuHure,  Aeide  kaiiiaeehari^ue. 

Formation.  1.  By  the  action  of  the  stronger  bases,  such  as  potash, 
8od«,  baryta,  strontia,  lime,  oxide  of  lead,  on  an  aqueous  solution  of  cane 
or  irrape  sugar ;  slowly  at  ordinary,  more  rapidly  at  higher  temperatures. 
(Peligot.)  — 2.  Crystallised  diabetic  sugar  treated  with  oxide  of  lead,  at 
110^  gives  off  28  per  cent,  of  water  and  is  converted  into  glucic  acid. 
(Peligot.)  —  3.  It  is  also  formed,  together  with  ulmin  and  humin  sub- 
stances, on  boiling  cane-sugar  with  sulphuric  acid  and  water. 

Preparations.  I.  A  solution  of  sugar-lime  is  allowed  to  stand  till  the 
alkaline  reaction  has  completely  disappeared  and  carbonic  acid  no  longer 
produces  a  precipitate ;  a  quantity  of  oxalic  acid,  exactly  sufficient  to 
precipitate  the  lime,  is  added,  and  the  whole  is  evaporated  and  filtered; — 
or  better:  basic  acetate  of  lead  is  added  instead  of  oxalic  acid,  by  which, 
a  more  abundant  white  precipitate  is  formed ;  and  this,  when  washed 
diffused  in  water,  decomposed  with  sulphuretted  hydrogen,  and  filtered 
from  the  sulphide  of  lead,  yields  aqueous  glucic  acid.     (Peligot.) 

2.  A  hot  and  concentrated  eolation  ef  hydrate  of  b«rf^  ox  Voaa  Sa 


•rnp  m 

witk 

witk 

(pMtiMMt  a 

aeiJL  tfce  afciAa&e  WM 

ifimfHiy  n  tbe  air,  ic 

Tbe  rrniaL  irwofh  ani  liquL 

•IcoImL  firiiii  a  ^zthier  ^ubQCt  of 


•WyicUiciTirtBbof  I 
of  Jumt,  u4  ID  oa  tOl  aU  tke  gheoM  ■ 


The  flncate  of  lime  is  dieolred  in  wmter  mod  pTeeipitmfted  witb  buie 
meefiice  of  l«ad :  tii«  white  fncipiiate  h  wmM  aad  ilMMiBniimi  witt 
salpkoretted  hjdrGjEm  :  the  liqnxi  filterad,  uid  tha  ftltete  tnptratd  ■ 
T;Kao:  jdacate  of  Iim«  tiiea  remuna.     (Mnldier.) 

PftffHi-tm.    Tht  acid  after  dmog  ia  vacno^  fofiM  an  aneijalaUidbk^ 


W^^J  I^JgnMciiMe  auaik  tcscoihuDg  tanaic  acii|.  (Faligot.)  *^SoU  mm 
vhicli  diM  aoi  atuaci  aioisitaia  from  the  air.  (Muder^  1%  haidait  !■ 
ih<^  air  erea  after  f Tapwratioa  to  a  «jf9pw  (MaUer.)  Taatea  aad  miU 
•tnMift J  acid. 


/Vixw/h^iMmm.  I.  Mixedwith  MMif  itdoafiotferaant,  (Palifot) 
—  3.  H«ated  aboT«  100\  it  girtt  off  a  laige  quantity  of  water  aad  tam 
iNTOwa.    (Mwok)  — &  Whea  its  aqiaoaa  aolatian  u  boiled  ia  the  «r. 


iNrowa.  (PWtfok)  — &  ^  hea  Its  aqiaoae  aolatien  u  boiled  ia  the  «r. 
or  with  dilate  hjpdroehUme  or  ealj^arie  aeid.  or  whan  the  aolatioa  tf 
it«  liateaalt  ie  evaporated  ia  the  air,  it  tanu  wown  and  vielde  apoglMi^ 
acid.  —  4.  Br  boilia^f  with  moderatelj  eoaoeatrated  mjpaMiic  an^it  ii 


eMipi«'lelY  aiia^|«d  lato  Aaaua.    f hlijlder.) 

Dieeulvee  «aailj  ia  water  (MaUer);  ia  all  prtqportiona.    (Miget.) 
Vona^  with  baaei^  neatral  ealte»  which  are  all  eoIaUo  in  vater,  m 

the  exception  ef  the  lead-ealL    (PeUgot.)    Fonai  tw9  aeriae  ef  «te 

MUaif(^atial)aadMB9UM(^pd}.    (Aaldeb) 
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ifhi^ak  9f  Lhu,^m.  Jflom.  •»  Fomif  %  white  J9II7  wlien  pave. 
The  nit,  diied  in  vieiio  at  10(P,  10  permanent  In  the  air,  bat  has  an 
•abev  eoloiiFy  ariainir  flmm  the  preaenoe  of  apoglneio  aeid.  May  be  pow- 
dered. SmelU  like  paper  when  bamt.  Deeqmpoaee  by  eon  tact  with 
eavbenie  add,  yielding  earhenate  of  lime  and  the  biacid  salt ;  henee  the 
jel^,  when  expoaed  to  the  air,  ia  ehanged  into  a  hard  mixture  of  earbonate 
aadbitfliiaateof  lime.  Diaaolvea  eaaily  ip  water,  am^rinffly  in  alcohoL 
(Mnldeii)  ^     ^ 

*9  V  ifMiitfttii**ii*tifi«itM**i**    ve    M«    §a*p4    MMtii*    el *f f 

11  H 11     ..^       4-38     4-46 

no ,„ 88     ....     35-06    34-48 

a  CM 56    ....     22-32     23-09 

0>K:^H»0»  ♦  Aq.., 851     ....  lOO'OO    ,, 100-dO 

AecQffdiiig  to  Giriukfit,  il  if  perhapt  0^9^1X^O»  -f  Aq.  Calculation  38-81  C, 
4-eS  H,  22^  Cap.    (IViW  %.  563.)  *^  ^ 

5.  IToiio&aafc. —9  Carbonate  of  lime  forms  with  fflucio  acid,  pot  the 
neutral,  bot  the  acid  salt.    Dissolves  easily  in  alcohol.    The  concentrated 

Sieoifl  solution  forms  a  sticky  syrnp,  which  crystallises  in  needles. 
alder.) 

Glueate  of  Lead  and  Oaleium,  —  Obtained  by  precipitating  aglacate 
with  basic  acetate  of  lead.    White  precipitate. 

PaUfot. 

16  C     96      ....     14-97    14-35 

10  H    ,, 10      „..      1-56    1-97 

100     80      ....     12-48     13-43 

4  PbO    , 455-2  ....     70-99     ., 70*25 

C>«Fb»H«^M2Pbb. '64f-2  ....  lOO'Oo"..'..  ..T'lOOOO   " 

AeeordlBg  to  Oerhardt,  it  is  perhaps  e^^Pb^H^O^*  +  Aq.  Calculation  reqnirea 
U-OCj  1-7  H;  700  PbO. 

Bibaaic  glneate  ef  lime  predpitatea  mereurona  nitrate  and  nitrate  of 
sQrer.  It  doea  not  precipitate  nitrate  of  baryta,  sesquiohloride  of  iron,  or 
acetate  of  copper.     ^Mulder.) 

Olncic  acid  dissolves  readily  in  alcohol.     (Mnldef.) 


OxygenrnudeuB  (?«H»W. 

Jelly  from  Pine-needles. 

Kawalibb.     Wim.  Akad.  Bcr.  11,  344;  Ann.  Fham,  S8, 370. 

Soured.   Id  the  needles  and  bark  of  Fintu  iylvedri:   By  boiliog  ivith 
fe4>ly  alkaline  water,  pine  needles  which  haye  been  exhausted  witb 


Jdly  from  Fiiift4ttk  anil  n»is 


LAWAUEB.    AmtL.  Fk^urm^  SS,  374;  X  pr.  Ckam,  M,  18. 

Surras.    1.  InUieUftikofPMiu^fMlrM.— -8.  In  Ae  gmft  puti 
f  Tlii)iiti  om/mte/w. 

Frtfor^im.    lake  tk^t  of  tke  jelly  finwi  piae  aaedlea. 
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lCO-00 
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KawUier. 

At  100*. 

^^•W  AmMti9» 

16  C      . 

.-..    96    — 

47-52 

^        47-39 

10  U -.... 

10    _ 

4-95 

5-09 

12  O - 

96     .... 

47-53 

-     47-52 

C»H"0«« 


202 


100  00 lOOiM 


When  prepared  from  Thuja^  it  likewise  contained  mA, 
VA\  per  cent. 


m^H^ 
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When  prepared  from  Pinus,  Its  ammoniacal  solution  givo3^  with 
chloride  of  barium^  a  floccalent  precipitate,  whicb,  after  drying  at  lOO"*, 
eoniaiiis  31*93  p.  c.  carbon,  3*97  hydrogen,  and  26*49  baryta,  and  is, 
therefore,  C"IlW)^BaO.  (Calculation  requires  32-37  C,  404  H., 
25*81  BaO«) 


Appendix  to  Anisene. 

Anhydrous  Anisic  Acid. 

PiSAKi.     Compt  rend.  44,  837;  J.  pr.  Cittern.  71,  189. 

AnUic  anhydride,  Anisadure»anhydrid,  Acide  anisigue  anhydre, 

Fcrmation  and  Preparation.     6  atoms  of  dried  and  powdered  anisate 
of  soda  are  mixed  in  a  flask  with  1  atom  of  pentacbloride  of  phosphorus; 
the  mass,  after  the  action  is  terminated,  is  treated  with  cold  water  ; 
the  liqnid  is  filtered ;  and  the  anhydrous  acid  remaining  on  the  filter,  ^ 
IB  washed,  pressed  between  filtering  paper,  and  crystallised  from  ether. 

Properties,     Concentrically  united,  silky  needles,  which  melt  towards 
99^  and  distil  at  a  higher  temperature. 


IGC  

7  H 

9G    . 

7    . 

..    67-13     ... 
...       4-89     ... 
...     27-98     ... 

Pisani. 

....     66-95 

5-17 

5  0  

40     . 

27-88 

C"H70« 

143     . 

..  100-00     ... 

....  100-00 

With  boiling  water  it  melts  and,  after  some  time,  forms  anisic  acid  ; 
^ith  heated  potash  and  ammonia  it  forms  anisatcs. 

Does  not  dissolve  in  water,  potash,  or  ammonia.  Dissolves  readily  in 
alcohol  and  ether,  especially  when  warm,  most  easily  in  a  mixture  of  the 
two. 


Anisuric  Acid. 

C*>H»N08  =  C»AdH•0^ 

Cahours.     Oompt.  rend.  44,  570;  Fharm.  Centr.  57,  466. 

Aniturtatare,  Acide  aniturigue. 

Rmuaion.    Obtained  by  the  action  of  chloride  of  anisyl  on  silver* 
glycocoL 

Crystallises  well. 

Heated  with  acids,  it  is  resolved  into  glycoool  and  anisic  acid. 

Forms  crystallisable  salts. 

TOL.  XIII.  n. 
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Anisosalicyl. 
C»H"0«  =  (?*H»0«,C"HW. 

Cahourb.     Conipt.  rend.  44,  1254;  Pharm.  Cenlr.  57,  585. 

Prodaced  by  the  action  of  chloride  of  anisyl  on  salicylous  acid,  hjdr 
chloric  acid  being  at  the  same  time  evolved. 
Neutral.     Exactly  like  acetosalicyl. 


Ajypendix  to  Vol.  xii,  p.  246, 

Acetosalicyl, 
C»«HK)«  =  C*H«0»,C"H'0». 

Cahourb.     Compt  rend.  44,  1253;  Pharm.  Centr.  1857,  585, 

Formation  and  Preparation.  Salicyloua  acid,  heated  with  chloride  of 
acetyl,  is  briskly  attacked,  with  disengagement  of  hydrochloric  acid  aod 
formation  of  a  l>eantifully  crystallising  substance. 

Pmpeiiies,    Perfectly  neutral  needles.     Can  be  distilled. 

Cahoan, 
a.  b. 

18  C     108     ....     65-85     6582     ....     66-05 

8H     8     ....       4-78     4-85     ....       4-82 

6  0     48     ....     29-37     2933     ....     2913 

C»«HH)«  164     ....  10000     10000     ....  100-00 

b  was  prerioaslj  distilled  at  a  red  heat  over  anhydrous  baryta. 
Isomeric  with  cumaric  acid,  and  with  anhydrous  acetobensoic  add. 


Decompoiiiiom.  1.  Not  altered  by  aqueoas  ammonia^  by  aqnaoii*! 
alcoholic,  or  solid  potash,  or  even  by  anhydrous  baryta  at  a  red  Iwit.  ^ 
2.  It  is  violently  attacked  by  bromine,  chlorine,  and  fuming  nitric  acidf 
forming  substitution-products  which  crystallise  well. 

Combinations,  Acetosalicyl  docs  not  dissolve  in  water.  It  scarcely 
dissolves  in  cold,  more  readily  in  boiling  alcohol,  and  crystallises  in  beat* 
tiful  needles  on  cooling. 

According  to  Schiilcr  («/.  pr,  CJicm,  72,  958),  cure  chloride  of  acetyl 
docs  not  act  upon  salicylous  acid  in  the  cold,  but  forms  when  heated  witk 
it,  a  brown  unctuous  mass  which  docs  not  yield  acetoaalicyl.  Oa  the 
other  hand,  chloride  of  acetyl  containing  tcrchloride  of  phosphonu* 
becomes  heated  in  contact  with  salicylous  acid,  evolving  hydrocblorio 
acid,  and,  forming  as  it  cools,  a  cry  stall  isablo  product  which  has  all  the 
properties  of  Cahours*  acetosalicyl,  but  contains  on  the  average  73*38  pe^ 
cent,  carbon,  and  4*67  per  cent,  hydrogen  ;  hence  Schiller  ascribes  to  ii 
the  formula  C^H^O*  (calculation  7347  p.  c.  C.  and  4-76  p.  c  H).  The 
same  body  is  formed,  though  more  slowly,  by  adding  phosphorous  acid  te 
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nlieyloiu  aitid  mixed  with  chloride  of  acetyl^  and  separates  on  evapora- 
tion in  oily  drops  which  soon  change  into  a  crystalline  solid,  and  aro 
obtained  pnre  by  washing  with  water  add  repeated  crystallisation  from 
ftleohol.  —  Brillnuit  white  prisms,  often  an  inch  long,  which  melt  at  130°, 
and  become  solid  and  crystalline  on  cooling.  They  lose  scarcely  any 
weiriitat  110°. 

This  body  does  not  appear  to  be  decomposed  by  a  stron^r  heat.  It  is 
act  changed  h J  potashy  9oda,  or  ammonioj  by  dilute  acids,  oy  peroxide  of 
lead,  or  by  terddoride  of  phosphorus,  OU  of  vitriol  dissolves  toe  crystals, 
disengaging  the  odour  ot  salicylous  acid;  the  solution  filtered  after  satu- 
ration with  chalk,  or  carbonate  of  baryta,  colours  sesquichloride  of  iron 
violet  Chloride  of  zinc  at  the  boiling  heat  acts  like  oil  of  vitriol.  Con- 
eerUraied  nitric  acid  forms  picric  acid;  chromic  acid  forms  salicylous  acid. 
On  boiling  with  dilute  hydrochloric  acid  and  chlorate  of  potash,  there  is 
gradually  formed  a  yellow  resin,  which  smells  like  chlorokinone,  and 
^parates  from  its  solution  in  boiling  alcohol  in  pale  yellow  nodules. 
These  crystals  are  not  chloranil;  they  are  not  altered  by  sulphurous  acid, 
ammonia,  or  potash,  and  melt  into  oily  drops  when  heated. 

The  compound  does  not  dissolve  in  water,  but  little  in  cold  alcohol, 
more  abundantly  in  boiling  alcohol.  It  dissulTcs  in  alcoholic  potash, 
whence  it  is  precipitated  by  water.  It  dissolves  readily  in  ether. 
(ScbiUer.) 


COMPOUNDS  CONTAINING  18  AT.  CAKBON. 

Primary  Nucleus  C"H*. 
Azo-nudeus  C"NH^ 

Chinoline. 

C"NH^  =  C"NH»,H». 

RmroB  (1834).     Fogg.  31,  68. 

Gbbba^dt.     Ann.  Pharm.  42,   310  ;   44,  279 ;   J,  pr.  Chem.  28,  76 ; 

N.  Ann.  Chim.  Phy$.  7,  252;  Rev.  scieni.  10,  186;  Compt.  Chim. 

1845,  30. 
A.  W.  HoPMAKN.    Ann.  Pharm.  47,  31;  N.  Ann.  Chim,  Phys.  9,  129; 

Ann.  Pharm.  63,  427;  74,  15. 
Bbombis.     Ann.  Pharm.  52,  130. 
UuBBHT.    N.  Ann.  Chim.  Phys.  19,  367. 
0»,  Williams.     Chem.  Gaz.  1855,  301  and  325;  J.  pr.  Chem.  66,  334; 

If.  Ann.  Chim.  Phys.  45,  488;  Chem.  Gaz.  1856,  261  and  281; 

J.  pr.  Chem.  69,  355. 
▼.  Babo,    J.  pr.  Cl^em.  72,  73. 

Ckinolm.     Tjeucol  (Runge).     QuinoleiM  (Gerhardt). 

Discovered  by  Rnnge,  in  1839,  in  coal-tar;  Gerhardt  (1842)  obtained 
H  by  distiUing  qninine  or  cinchonino  with  hydrate  of  potaaVx.    Bi^w^E^^ti^ 
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leucol  was  found,  in  an  elaborate  investigation  by  Hofinann,  to  be  iden- 
tical with  Gerhardfs  chinolinc.  The  mixed  nature  of  the  ehiDoline 
obtained  from  cinchonine,  first  noticed  by  Laurent,  was  prored  by 
Greville  Williams  to  exist,  not  only  in  these,  bat  also  in  that  prepared 
from  coal-tar;  hence  all  statements  with  the  exception  of  those  of 
Or.  Williams  refer  to  impure  chinoline. 

Formation,  1.  In  the  dry  distillation  of  coal^  in  which  case  it  mixes 
with  the  coal-tar.  (Runge.)  —  2.  In  the  distillation  of  quinine,  cinoho- 
nine,  and  strychnine  with  hydrate  of  potash.  (Gerhardt.)  —  3.  By  the 
electrolysis  of  nitrate  of  cinchonine.  (v.  Babo.j  The  liquid  which  has 
been  exposed  to  tho  zinc-pole  is  deep  reddish  brown,  and  contains  much 
separated  resin.  When  this  is  removed  and  potash  added,  the  liquid 
yields  by  gentle  heating  a  caking  precipitate,  and  evolves  an  odour  of 
ammonia,  and  then  at  a  stronger  heat  an  odour  of  chinoline;  tho  liquid 
decanted  from  the  precipitate  and  distilled,  yields  an  alkaline,  milky 
distillate,  together  with  drops  of  oil,  which,  both  by  their  odour  and 
by  their  reaction  with  snlpliate  of  ethyl  (p.  247)  are  proved  to  be 
chinoline.  (von  Babo.)  —  4.  On  distilling  thialdine  with  hydrate  of 
lime,  being  recognisable  by  its  odour  and  by  the  formation  of  the 
platinum-salt.  (VVohler,  and  Liebig,  Ann,  Fhai^m.  61,  5.)  —  5.  In  the 
dry  distillation  of  trigcnic  acid  or  trigenate  of  silver,  chinoline  posses 
over,  having  a  sharp  taste  and  strong  alkaline  reaction;  after  redistilla- 
tion with  caustic  potash,  it  floats  on  the  distillate  in  colourless  oil-drops, 
which  dissolve  in  hydrochloric  acid,  and  form  a  crystalline  double  salt 
with  bichloride  of  platinum.  (Liebig  and  Wohler,  ^93n.  Pharm,  59,  289.) 
—  6.  Chromate  of  pelosine  decomposes  at  a  temperature  somewhat  abore 
100°,  giving  oiT  chinoline  and  carbolic  acid,  and  leaving  chromic  oxide 
mixed  with  charcoal.  (Bbdeker,  Ann,  Phann.  09,  59.)  —  7.  Berberin 
distilled  with  milk  of  lime  or  hvdrated  oxide  of  lead,  yields  chinoline, 
recognisable  by  its  odour  and  by  tho  deportment  of  the  distilktte 
slightly  acidulated  with  hydrochloric  acid,  towards  chloride  of  mercury. 
(Bodeker,  Ann,  Fliann,  69,  43.) 

Preparati&n,  1.  From  Quinine  or  Cinchonine,  —  a.  When  1  part 
of  quinine  is  heated  to  ebullition  with  4  parts  of  hydrate  of  potash  and 
1  part  of  water,  the  quinine  turns  brown,  evolves  hydrogen,  swells  up,  and 

?riclds  a  distillate  of  water  containing  ammonia  and  feebly  coloured  chino- 
ine,  which  is  freed  from  the  admixed  ammonia  by  exposure  to  the  air  for 
24  hours.  (Gerhardt.)  —  6.  When  one  part  of  cinchonine  is  distilled  with 
3  parts  hydrate  of  potash  and  one-fourth  part  water,  a  considerable  quan- 
tity of  water  passes  over  at  first,  then  the  residue  froths  up,  gives  off 
hydrogen  abundantly,  assumes  a  purple-red  colour,  and  yields  a  distillate 
of  chinoline  mixed  with  water.  A  few  drops  of  water  are  frequently 
added  (since  the  retort  would  otherwise  be  attacked,  and  ammonia  and 
a  brown  burnt  mnss  be  formed)  and  the  distillate  containiniq;  a  little 
ammonia  is  rectified.  This  distillate  becomes  turbid  when  heated,  gives 
off  water  and  all  the  ammonia,  then  becomes  clear,  and  yields  first 
aqueous  and  afterwards  anhydrous  chinoline.  (Bromeis.)  Or  |>owdcred 
cinchonine  is  gradually  added  to  hydrate  of  pota^^h,  which  is  heated  in  a 
retort  till  it  melts,  and  then  to  a  higher  temperature  till  tho  cinchonine 
becomes  brown  and  emits  stifling  vapours.     (Gerhardt.)  | 

According  to  Or.  Williams,  all  tho  chinoline  obtained  by  the  fint 
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method  is  a  mixtare  of  several  bases;  Be  therefore  snbjecis  the  crade  chino- 
line  obtained  by  the  gradual  distillation  of  cinchonine  with  hydrate  of 
potash  to  ebullition  with  acids  for  several  days,  by  which  process  pyrrhol 
18  driven  off.  The  dry  chinoline  afterwards  separated  begins  to  boil  at 
1 49^,  but  does  not  pass  over  in  considerable  quantity  till  the  boiling 
point  rises  to  183°.  Williams  therefore  separates  it,  by  (200  times) 
repeated  fractional  distillations,  into  several  portions,  the  lowest  of  which 
boils  between  154*^ — 160°,  and  the  highest,  which  is  the  largest  quantity, 
at  27 1*'.  Of  these  fractions,  that  which  distils  below  165°  contains 
latidine,  with  a  little  pyridine  and  picoline;  that  between  177^  and  182° 
contains  collidine,  which  is  also  found  in  the  products  up  to  199°;  and  that 
portion  which  distils  above  199°,  especially  that  between  216°  and  243°, 
consists  of  chinoline  and  lepidine,  the  latter  of  which  substances  is  chiefly 
found  in  the  part  boiling  above  270°.  For  the  preparation  of  chinoline 
(and  of  the  other  bases)  in  a  perfectly  pure  form,  he  converts  the  indivi- 
dual fractions  into  platinum  double  salts,  and  effects  the  separation  of  the 
I  by  fractional  crystallisation. 


2.  From  Coal- tar^il, — (Comparexi,217,*.)  —  fl.  The  oily  mixture  of 
aniline  and  chinoline  (leucol)  obtained  accoraing  to  xi,  247,  3,  is  distilled 
until  a  drop  passing  over  no  longer  forms  a  blue  colour  with  hypochlorite 
of  lime;  all  the  aniline  has  then  passed  over,  together  with  some  portion 
of  the  chinoline,  and  chinoline  alone  remains  behind.  This  residue  is 
distilled  with  a  fresh  receiver,  dehydrated  by  leaving  it  for  some  days 
in  contact  with  hydrate  of  potash,  and  twice  rectified  in  a  stream  of 
hydrogen.  (Hofmann.)  —  5.  The  mixture  of  aniline  and  chinoline, 
obtained  according  to  xi,  248, yS,  is  converted  into  the  oxalate  ;  the 
mother-liquor,  decanted  from  the  oxalate  of  aniline  which  has  crystallised 
out,  is  distilled  with  potash,  the  receiver  being  changed  when  the  distil- 
late no  longer  blues  hypochlorite  of  lime;  and  the  chinoline  which  then 
distils  over  is  collected  apart.     (Hofmann.) 

Since  coal-tar-oil  contains,  besides  chinoline,  the  homologous  bases 
lepidine  and  cryptidino,  as  well  as  many  others,  Greville  Williams  treats 
50  gallons  of  oil  of  a  very  high  boiling  point  and  higher  specific  gravity 
than  water,  with  sulphuric  acid;  distils  the  acid  liquid  with  lime;  and 
takes  from  the  distillate  the  portion  which  sinks  to  the  bottom  in  water 
for  further  manipulation.  He  decomposes  the  admixed  bases  of  the  aniline 
series  with  nitrite  of  potash  and  hydrochloric  acid;  pours  off  the  acid 
liquid  from  the  heavy  oil  containing  hydrate  of  phenyl;  expels  non-basic 
aomixtures  by  passing  steam  through  the  liquid ;  filters  the  residue 
through  charcoal;  and  separates  the  bases  by  means  of  hydrate  of  potash. 
These  bases,  when  separated  from  the  aqueous  solution  and  dried  over 
sticks  of  caustic  potash,  give,  after  more  than  1 00  fractional  distillations, 
portions  boiling  between  177°  and  274°;  and  from  these  the  chinoline  is 
sejMurated  in  the  manner  above  described  (1). 

Properties,  Transparent,  colourless,  mobile  oil  (Runge),  which 
neither  thickens  nor  freezes  at  20°.  (Hofmann,  Bromeis.)  Sp.  gr.  1081  at 
10°  (Hofmann)y  1*084  at  16°.  (Bromeis.)  Refracts  light  very  strongly, 
like  bisulphide  of  carbon.  Index  of  refraction  =  1*645.  (Hofmann.^ 
Conducts  the  electric  current  even  less  readily  than  aniline.  (Hofmann.) 
Boils  steadily  at  about  238°  (Gr.  Williams},  with  slight  decom- 
position at  230°  (Hofmann),  and  evaporates  even  at  otAitwx.rj  \.^tc\^^x^- 
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tures;  hinieB  the  oil-flUdn  prDdvoed  W  afcJik^M—  •■  V^^— 
(BromeiB.)  The  Tapoor-aeniiW  of  cmnoliM  bftifiBg  Mil 
18  4*519.    (Gr.  Witliama.)     ChiBoliiie  hm  «  Moatnitigi 
that  of  phoaphoruB  and  thai  of  hydioeyaafc  aaM 
Ignatius'  beans  (Gerhardt)^  like  Uttar  ahbOMi-oU  (He 

suggestiTO  of  h^rocjaaie  amd.    (Btonfeia.)    Ito  ttett . 

bitter  (Gerhardt);  more  bttrniog  tban  that  of  aailiM.     (HMMft). 

does  not  i^pear  to  be  poisonona.    (Qerhavdi.)    The  amanaa 

kills  leeches.    OB  gr.  with  water  io  the  atooHidi  of  a  laiMt  i 

conTulsiye  jerking  back  6i  the  h<*idi  profitaimi  $i 

sereral  hoars,  no  enlargement  of  the  |Aipilj  mtkBt  wl 

rocorers.    When  introdnoed  into  the  eyi^  it  peadHoai  mMMHm  ff  4l 

ptipil.    (Hofmann.)    Ghinoline  ptodt 


and  turmeric  (Gerhardt«  Brovw)  ;  oidir  o«  daklitt jHipHb 
Does  not  oolour  either  aqneoaa  hJrpoeUofita  of  uMa  « 
(Bunge.) 


18  C    108    ..^    83-78    n4%    ^.^    #Mtf 

N    14    .,..    10-86    U*§t 

7H    y    ....      8-48    ^u.ui      »»•    ^...^    JI^PL 

cwNfiy  „. „  129  ^  loo-oe  ..-^  tHa 

VoL  FiwHii 

C-Ytpovr  •...........»...<.•    18  .M..t«tf  y*48fll# 

N.ga8   I  ....^  0*9706 

H.gM    7  ..«...4  0-4851 

Cbinoline-Tapoor 2    8-9437 

1     4-4718 

The  older  formulse  were  C^^H",  proposed  hj  Hofnuum ;  C**NH"0«  hv  GMtf*; 
CWNH«,  by  Bromeis;   and  lastly,  CWNH'  by  Lmrent,   and   tTSm  by  ^  '    " 

{Traiti,  4,  149.)    According  to  Gr.  Williams,  the  ekiiioliBe  of 

contained  lepidine. 


Decompositions,  1 .  Chinolinb,  when  set  on  fire,  boms  with 
smoky  flame.  (Hofmann.)  —  2.  It  becomes  resinised  in  the  air.  (Bid- 
mann.)  —  3.  It  undergoes  considorable  alteration  when  distilled  aliM 
(Gerhardt) ;  leaves  a  slight  yellow  residue.  (Hofmann.)  The  fkatp 
observed  by  Gorhardt  depends,  according  to  Bromeis,  on  a  aoparalnaff 
water.  Gr.  Williams  was  also  able  to  determine  the  vapour  deaAy.  ta  vUA 
Hoftnann  failed,  probably  on  account  of  imparity  of  his  chinoline.     (See  above.) 

4.  Chlorine  instantly  changes  chinoline  into  a  blaok  team,  with 
violent  discnga^onicnt  of  heat  and  evolution  of  hydroohlorio  acM- 
(Hofmann.)  Ohinolitro  dropped  into  a  vessel  containing  ohloriney  fcn* 
a  yellow  oil,  whicli  is  decomposed  by  water,  leaving  a  whito  iaaolaUt 
substance.     (Gr.  Williams.) 

5.  Bromine  forma  with  chinoline  and  aqueons  salts  of  ehinolioe,  a 
resin  simiUir  to  that  produced  by  chlorine,  this  resin,  which  is  hwolaUi 
in  water  but  dissolves  in  alcohol  and  ether,  separating  oat  aa  an  aaor 
phous  mass.    (Hofmann.) 


CHINOLIN£.  2i1 

6.  On  treating  aqueons  chinoline  with  a  mixture  of  hydrochloric  acid 
and  cidoraie  of  potash,  the  liquid  is  rapidly  covered  with  a  layer  of 
oraoge-red  oil,  which  solidifies  on  cooling  to  a  tough  mass  which  is 
insolahle  in  water,  hut  easily  soluhle  in  warm  aloohol,  and  on  cooling 
from  this  solution,  forms  an  amorphous  precipitate  which  does  not  yield 
picric  acid  when  treated  with  nitric  acid.     (Hofmann.) 

7.  By  fuming  nitric  acid  chinoline  is  hut  slowly  attacked  (so  that 
even  after  five  times  pouring  hack  the  acid  which  has  distilled  ofl*,  potash 
•till  separates  most  of  the  chinoline  unaltered)  hut  is  nltimately  eon- 
rerted,  if  the  acid  is  in  great  excess,  into  a  hrown,  hitter,  resinous  mass, 
which  can  he  drawn  out  into  threads,  becomes  brittle  on  cooling,  dis- 
•olres  easily  in  potash,  but  is  not  pi<;rio  acid.  (Hofmann.)  Fuming 
nitrio  acid  acts  violently  on  chinoline,  and  converts  it  into  a  splendid  mass 
of  crystals,  but  does  not  form  any  products  of  decomposition.  {Or. 
Williams.) 

8.  Chinoline  immediately  takes  fire  in  contact  with  dry  chromic  add. 
It  is  resinized  by  aqueous  chromic  acid.  .  (Hofmann,  see  page  249.) 

9.  JBermanganate  of  Fotath  decomposes  chinoline  into  oxalic  acid  and 
ammonia.     (Hofmann.) 

10.  PotcUaium  dissolves  in  chinoline  with  evolution  of  hydrogen,  but 
without  colouring.  On  melting  potassium  in  chinoline  vapour,  cyanide  of 
potassium  is  formed.  Chinoline  vapour  passed  over  burnt  tartar  remains 
for  the  most  part  unchanged,  but  forms  a  small  quantity  of  cyanide  of 
potassium.     (Hofmann.^ 

11.  Chinoline  passed  over  red-hot  quisle  lime  (Hofmann),  or  soda-lime 
(Bromeis),  suffers  little  or  no  decomposition. 

12.  Enclosed  in  a  sealed  tube  with  iodide  of  methyl,  and  heated  for 
ten  minutes  to  100^  chinoline  is  changed  into  crystals  of  hydriodate  of 
methyl  chinoline.  In  like  manner,  it  is  converted  by  iodide  of  ethyl  into 
hydnodate  of  ethyl-chinollne,  and  by  iodide  of  amyl  into  hydriodate  of 
amy  1-ch  incline.     (Williams.) 

Id.  Chinoline  becomes  warm  when  mixed  with  sulphate  of  methyl 
(sometimes  disengaging  vapour  of  methylio  ether  and  methylio  alcohol), 
and  forms,  if  complete  combination  has  been  promoted  by  heat,  a  liquid 
aolable  in  water,  which,  when  excess  of  sulphate  of  methyl  is  present, 
deposits  separate  crystals.  The  liquid  is  rendered  turbid  by  potash  or 
baryta,  and  separates  oil-drops,  which  at  first  become  red,  then  green,  finally 
violet,  and  when  heated  pass  into  a  beautiful  violet  resin,  Methylirisine, 
with  formation  of  sharp,  strongly  smelling,  condensable  vapours.  At  the 
same  time,  a  brown  resin  and  a  sulphomethylate  are  formed.  Chinoline 
heated  to  boiling  with  sulphate  of  ethyl,  forms  a  colourless  liquid,  which 
on  boiling  with  strong  caustic  potash,  deposits  a  violet  resin,  ethylirisine, 
insoluble  in  ether,  and  a  brown  resin  soluble  in  ether,  while  a  snlpho- 
vinate  remains  dissolved,  and  a  sharp,  neutral  oil,  sinking  in  water, 
passes  over,  which,  if  immediately  mixed  with  bichloride  of  platinum 
jrields  beautiful  needles,  but  soon  decomposes,     (v.  Babo.) 

14.  Chloride  of  acetyl  acts  violently  on  chinoline,  forming  a  crystalline 
rerj  deliquescent  mass.     (Williams.) 

15.  With  Amlocyanic  acid,  chinoline  solidifies  into  a  crystalline  mass 
of  earbanilide-carboh incline.     (Hofmann.) 

Combinations.  With  Water. — a,  Monohydrated  Chinoline,  —  When 
chinoline  saturated  at  0°  with  water  is  heated  to  100%  water  and  a 
little  chinoline  escape,  and  the  chinoline  becomes  quite  gIou.    (l&tf^mvA^^ 
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18  C ^^  106    ^    78-M    ....^    f»« 


C»NH7   -I-  Aq. 188    ^  188« 

This  hvdnie  remuiia  limpid  md  auAik  aft  M^ 
deoompoMd  by  di8tiUati<m  into  wmler  md  aakydvoM 


6.  Terhf^draiedChin<ame.  —  ChmMnB 
0^  fomu  a  dear  oil  saturated  with  water,  whieii 
with  separation  of  water.    (Bromeis.) 


18  C lOS  ..m  89-8S 

N ^ 14  ...  8-»7 

10  H 10  m..  6-48 

4  O  .. 84  mm  15-88 


C»NH7  +  3Aq. 156    ....  lOOHHI 

Compare  alw)  Lumot  (N.  Amu  CUm.  PAyr.  19, 887),  nd  OMhMJUIWM. 

149)«  who  doubt  the  exiitence  of  definite  hydntee. 

Aqueous  Chinoline. —  Chinoline  is  bftt  WfmmfjLj  aohihla  in  vatar 
((Jerhardt);  more  soluble  in  hot  than  in  ooU  water.  (HcAamn.)  H* 
alkaline  solntion  becomes  milky  when  more  chinoline  is  added  It  k- 
(Gcrliardt.)     Ether  extracts  it  from  the  water.    (HolnuuiQ.) 

Chinoline  dissolves  phasphorui,  sulphur,  and  arsenie  like  aniline,  h 
mixes  in  all  proportions  with  bisulphide  of  carbon.     (Hofnuuui.) 

Chinoline  unites  with  acids^  the  mixture  becoming  heated,  and  ttmn 
tbo  cbinoline-salts.  (Hofmann.)  It  precipitates  the  salts  of  alnte. 
and  renders  lead-salts  and  ferrous  sulphate  slightly  turbid.  It  predpitstoi 
ferric  salts  (Hofmann);  aqueous  chinoline  precipitates  nitimte  of  silTO; 
but  not  ferric  niti-ato.  (Gerhardt.)  —  The  salts  of  ohinoline  ciystallM 
readily  (Gerhardt^  Williams);  with  difficulty.  (Hofmann.)  When  pie- 
pared  by  saturating  chinoline  with  acid,  they  smell  of  Tegetable  jnicf, 
but  not  after  recrystallisation.  (Gerhardt)  The  fixed  alkalies  eepantc 
chinoline  from  them,  which  forms  a  clear  oily  layer  after  some  time  oalj; 
similarly  ammonia  decomposes  them  at  a  moderate  heat^  bnt  at  a  hish 
temperature  ammonia  is  expelled  by  chinoliue.  (Hofmann.)  From  4ij 
chinoline-saltfi  aniline  evolves  the  odour  of  chinoline.     (Hofmann.) 

Sulphate  of  Chinoline.  —  Beautiful^  white,  radiating  crystalsi  essilf 
soluble  in  water  and  alcohoL  (Gerhardt.) — Anbydrons,  aqneow^  « 
alcoholic  chinoline,  mixed  with  sulphuric  acid,  leaves  a  viscid  srmp  whei 
evaporated  over  oil  of  vitriol.  From  an  ethereal  solntion  of  ehInoli■^ 
strong  sulphuric  acid  precipitates  a  gummy  liquid,  which  sinks  dowa, 
and  after  standing  under  the  ether  for  a  few  days  solidifies  into  a  deli- 
<|uescent  crystalline  mass.     (Hofmann.) 

Ilydt-ocldorate  of  Oiinoliue, "•^Chinoline  forms  slight  fames  with  hjdto* 
chloric  acid.  (Hofmann.)  Slender  needles.  (Gerhardt)  Chinoline^  wbetber 
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anhjdrons  or  in  aqneous  solution^  violently  absorbs  dry  hydrochloric  acid 
gas,  with  disengagement  of  heat.  On  cooling,  the  mass  soon  solidifies  to 
white  crystals^  which  take  np  more  hydrochloric  acid,  become  red  and 
liquid,  and  on  again  cooling,  solidify  to  a  radiant,  deliquescent  and  strongly 
acid  crystalline  mass.  Hydrochloric  acid  appears  therefore  to  form  with 
cbinoline  both  an  acid  and  a  neutral  salt.  (Bromeis.)  Chinoline 
saturated  with  hydrochloric  acid  dries  to  a  thick  syrup  in  the  vacuum  of 
the  air-pump.  When  dry  hydrochloric  acid  is  passed  over  chinoline 
dissolved  in  ether,  hydrochlorate  of  chinoline  precipitates  in  heavy 
viscous  drops,  which  after  a  while  become  slightly  crystalline.   (Hofmann .} 

Nitrate  of  Chinoline.  —  Slender  needles.  (Gerhardt.)  The  amber- 
yellow  solution  of  chinoline  in  dilute  nitric  acid  jdelds,  on  evaporation 
over  oil  of  vitriol,  concentrically  grouped  needles  which  may  be  obtained 
white  and  dry  by  pressing  between  paper,  and  are  readily  crystallised 
from  alcohol.  Exposed  to  the  air,  they  become  blood-red.  When  care- 
folly  heated,  they  melt  to  a  clear  oil,  and  if  further  heated,  they  form  a 
colourless  gas,  which  on  cooling  covers  the  sides  of  the  tube  with  a 
crystalline  deposit.  (Hofmann.)  The  solution  of  chinoline  in  excess 
of  nitric  acid  leaves,  on  OTaporation  in  the  water-bath,  a  pasty  mass 
which  solidifies  on  cooling,  and  from  the  hot  alcoholic  solution  of  which, 
white  needles  are  obtained,  permanent  in  the  air,  not  fusible  at  100°,  and 
consisting  of  C"NH^HO,m)«.  (Williams.)  The  salt  dissolves  easily 
in  water  and  alcohol,  but  is  insoluble  in  ether.     (Hofmann.) 

Chromaie  of  Chinoline.  —  Chromic  acid  forms  with  chinoline  a  yellow 
crystalline  precipitate.  (Gerhardt,  Hofmann.) — ^ic^roma to.  —  Excess 
of  dilute  chromic  acid  precipitates  from  chinoline  a  small  quantity  of  a 
resinous  matter  which  becomes  crystalline  when  rubbed  with  a  glass  rod, 
dissolves  in  boiling  water  after  filtering  and  washing,  and  is  deposited 
in  brilliant  needles  on  cooling.  Detonates  when  heated,  but  not  after 
addition  of  hydrochloric  acid.  (Williams.)  Williams  could  not  obtain 
a  crystallised  compound  with  the  chinoline  from  gas-tar,  even  when  the 
imparities  which  could  be  destroyed  by  chromic  acid  were  removed,  but 
oniy  oily  drops. 


18  C     .... 

N    .... 
8  H     .... 

At  100. 

.  108      ... 
.     14      ... 
8      ... 
.     53-4  ... 
.     56      .. 

..     45-11     ... 

5-84 
,.      3-34     ... 
.     22-31     ... 
.     23-40 

Williams. 
45-08 

3-40 

2  Cr   .... 

22-34 

7  0     .... 

C"»NH7,HO,2CrO«  239-4  ....  100*00 

Chloride  of  Uranyl  with  HydroMorate  of  Chinoline,  —  On  mixing 
concentrated  solutions  of  ammonio-chloride  of  uranyl  and  hydrochlorate 
of  chinoline,  the  liquid  solidifies  ;  from  dilute  solutions  beautiful  yellow 
prisms  are  obtained.    (Gr,  Williams.) 
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ChinoIinepiodBoei  wMk  tmUoridi  ^  mmUmmf  «  iMik$ 
irliiehy  when  diasolred  in  boiling  hjdiooUorio  mM,   is 
Bijitab  on  cooling.    (Helnuuin.) 


CUarUU  rf  (hdbmmm  wiA     ^ 
Bontnitod  solalioni  of  Uio  two  am 
bogother;  the  dilaUl  solatiou  yield  lr|iiftOf 
long,  whtdi   ni   IWf   giTO   <«  S   Aii    i 
0»NH^,HC1;MMC1,  and  Tokftiliae  aoiqibliljr 
Bpvingly  aolnblo  in  alookoL    (WiDiMne.) 

With  prdockhride  of  im,  hjdioehlonto 
3rellow  bearj  oil  whicb  afterwaidB  beeoaee 
with  diflioahj  in  aleobol.    (HoCmaiiB.) 

Chinoline  pieoipitntee  from  mdpkak  ifd^pperi  A  IMiC  Mm 
ancbanged  by  boiling.  (Hofioaan.)  Aqneraa  ddn^M  4mIb 
pitate  snlpbate  of  copper.     (Gerbatdt.) 


CSdand€€f  Mercury  wM  OMnoiu^—CUaniB^] 
in  bydrooblorate  of  cbinolinOy  a  white,  non-eiyBtalliiiO  preeipiMe,  aa4 
the  liquid  separated  therefrom,  deposits  on  eraporation,  aiMUigles  baTiBf 
a  satiny  lustre.  (Gerhardt)  The  white  jprecipitate  dusolyea  teadilr 
when  warmed,  and  separates  on  cooling  in  beantifiil  pearly  pliitei^  whidi 
at  a  little  above  the  mean  temperature,  are  at  first  red,  and  tbea  becooM 
black .  (  Bromeis. )  Tastes  very  bitter,  and  unpleasantly  metAllic;  smells 
of  chinoline.  —  The  solution  of  chinoline  in  a  laige  qnaatity  of  ak^ol 
is  precipitated  bj  chloride  of  mercury.  (With  too  little  aIooQo1,agiW7 
mass  would  be  formed.)  White  crystalline  precipitate  wbidi  is  not 
decomposed  by  boiling  with  water.     (Hofmann.) 
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2  CI „ 

2Hg    

....    71     . 
....  200    . 

17-57 
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Gohl-sait  of  Chinoline.  —  Chinoiioe  and  bydrocblorate  of  dkiaoliiii 
form  a  white  precipitate  with  terchloride  of  gold.  (Gerhardt.)  — 
Delicate,  canary-yellow  needles,  which  are  quite  permanent  in  the  air, 
and  after  drying  at  100°  contain  41*8.5  per  cent,  of  gold,  and  are  there- 
fore C"H^N,HC1  +  AuCl*.  (Calculation  =  420  p.  c.  gold).  Sparinglj 
soluble  in  water.     (Williams.) 


CHINOLINB.  S6t 

PlaHnum-sali,  —  When  ornde  chinoline  is  disaolred  in  a  dligfafc  excess 
of  hydrochloric  acid,  and  chloride  of  platinam  added,  a  yellow  precipitate 
is  at  once  formed  (crystalline,  according  to  Hofmann  and  Bromeis);  this 
precipitate  is  collected  on  a  filter  and  recrystallised  from  boiling  water, 
which  deposits  it  on  cooling  in  golden  yellow  needles.  (Gerhardt, 
Bromeis.)  Chloroplatinate  of  ammonium,  and  other  impurities  remain 
.on  the  filter  (Gerbardt);  they  are  deposited  first  from  the  solutions. 
(Bromeis.)  Hofmann  washes  the  salt  with  alcoholic  ether,  becanse  water 
and  hjrdrochloric  acid  dissolve  it  slightly.  — When  pure,  it  is  immediately 
deposited  in  the  crystalline  form  from  the  hot  saturated  solution,  so  that 
the  supernatant  liquor  remains  clear.     (Gerhardt.) 

Golden-yellow  needles  (Gerhardt)  ;  beautiful,  tufted  needles. 
{Bromeis.)  Orange-yellow,  somewhat  lighter  than  chloroplatinate  of 
aniline.  Scarcely  loses  weight  at  100°.  (Hofmann.)  Dissolves  in  898 
parts  of  water  at  15-5°  (Williams);  the  aqueous  solution  as  well  sis  the 
eolation  in  dilute  hydrochloric  acid,  form  nodular  deposits  by  slow  evapo- 
ration. (Gerhardt,  Bromeis.)  Sparingly  soluble  in  alcohol  and  ether. 
{Hofmann.) 
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.     32-22 
.       4-18 
.       2-39 
.     29-44 
.     31-77 

Gcrhtfdt. 
from  Q^inine 
mean, 

32-65    . 

4-42    . 

3-19    . 

27-94    . 

Brotticifl. 

.Jrom  Cinchonine, 

mean. 

33-36 

4-06 

2-74 

Pt  

3  CI  

98-7  ... 

106-5  ... 

28-33 

C»«NH7,HCl  +  PtCl«  ....  83i-a  ....  100-00 


Hofmann.  Williams. 

Jrom  Coal-tar.  from  Cinchonin^t 


Ai  100^ 

18  C    108      .. 

N   14      .. 

8  H  8      ... 

..    32-22    .... 
..      4-18 
..       2-39     .... 
..     29-44     .... 
..     31-77     .... 

....    32-06    .... 

....      2-58    .... 
....     2949     .... 
....    30-96 

mean. 
....    82-86 

....       2-74 

Pt  98-7  .., 

3  CI  106-5  .. 

....     29-29 

CWNm,HCl  +  PtCl«  ....  335-2  .. 

..  100-00 

When  prepared  from  cinchonine,  it  contahis  27*69  ;  from  strychnine  27-58  p.  c. 
platinam.  (Gerhardt.)  According  to  Williams,  it  always  contains  chloroplatinate  of 
lepidine,  unless  this  base  has  been  remoYed  by  fractional  crystallisation.  Laurent  also 
ol^rred  that  the  platinum-salt  of  chinoline  contained  two  kinds  of  crystals. 

Palladium-saU,  —  Chinoline  precipitates  chloride  of  palladium  like 
aniline.  (Hofmann.)  Gbestnnt-brown  crystals  which  contain  20*96  p.  c. 
Pd  and  are  therefore  C**NH^HCl,PdCl.  (Calculation  =  2M8  p.  c.) 
Sparingly  soluble  in  water.     (Williams.) 

Oxalate  of  Chinoline.  —  Slender  needles,  which  emit  a  phosphoric 
odour  in  contact  with  the  moist  skin.  Crystallises  readilpr.  (Runge.) 
Confused,  radiating,  unctuous  mass,  which  dissolves  easily  in  water, 
alcohol  and  etber.  (Hofmann.)  —  Binoxaiate.  —  Obtained  by  dissolving 
24*3  parts  of  chinoline,  f^nd  10*5  parts  of  dry  oxalic  acid  i^  small  (\aaa- 
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tities  of  water  and  evaporating  the  mixed  solatioos.  Wbite,  soft,  CTysUl- 
lino  mass,  converted  by  repeated  zeorystallisatioD  from  aleohol,  inU 
lustrous,  silky  needles,  consisting  of  C^'H^N,OH'0' j  decomposed  at  100' 
with  evolution  of  chinoline.     (Williams.) 

When  chinoline  containing  aniline  is  dissolved  in  alcohol  or  ecber, 
and  mixed  with  alcoholic  oxalic  acid,  almost  all  the  oxalate  of  aniliie 
is  deposited  after  a  few  hours,  while  the  oxalate  of  chinoline  reauuBe 
in  solution.     (Hofmann.) 

Ficrate  of  Chinoline  resembles  picrate  of  aniline  in  eveiy  respect 

FormicU^  of  Chinoline,  —  Chinoline  gives  a  yellowish  brown  preopn 
tate  with  infusion  of  galls.  (Hofmann.)  White  flooculent  predpitite 
which  dissolves  in  boilin?  water  and  in  alcohol.     (Oerhardt.) 

Chinoline  mixes  in  all  proportions  with  alcohol  and  ether  (OeiiiiidtX 
also  with  wood-spirit,  aldehyde  and  acetone.  (Hofmann.)  Ether  takn  it 
up  from  the  aqueous  solution.     (Hofmann.) 

It  mixes  with  volatile  (Gerhardt)  and  fatty  oils  (Hofmann);  dbnlfM 
common  camphor,  and  resin  like  aniline,  bat  not  copal  or  caontcboK 
It  does  not  coagulate  albumen.     (Hofmann.) 


Conjugated  comjyounds  containing  the  nueletis  C"NH'. 

Methylchinoline. 

C«>NH»  =  C"(C'H»)Nn*,H». 

Gr.  Williams.     /.  p7\  Chem.  69,  3G0. 

Fonnechiuolin,  MethylchinoUn, 

Known  only  in  combination  with  acids. 

Preparation  of  Hydiiodaie  of  MethylchinoUnc,  —  When  chinoline  is 
heated  with  iodide  of  methyl  in  a  sealed  tube  to  100°  for  ten  minute.^ 
beautiful  crystals  of  hydriodato  of  niethylchinolino  arc  obtained. 

This  salt  is  decomposed  by  oxide  of  silver,  forming  iodiilo  of  silver, 
and  an  unstable,  strongly  alkaline  solution,  which,  when  heated  with 
potash,  produces  a  suflocating  odour,  probably  arising  from  methylniuiDe. 

Platinum- salt.  —  The  solution  of  crystallised  hydrio<late  of  methjl- 
chinoline  is  decomposed,  first  by  nitrate  of  silver,  and  then  hy  hydro- 
chloric acid;  on  then  adding  bichloride  of  platinum,  a  sparingly  solsble 
platinum-salt  is  obtained.     (Williams.) 


20  C  

N  

10  H  

Pt  

3  CI  106-5 


WUIiams. 

120      ... 

.     34-33     .. 

34-59 

U      ... 

4-01 

10      .. 

.       2-86     .. 

306 

99      ... 

.     28-33     .. 

28-20 

106-5  .. 

.     30-47 

C-"H«N,nCl+PtCl2   ....  319-5  ....  10000 
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Appendix  to  Methylckinoline. 

Methylirisine. 

ON  Babo.    J.  pr,  Chem,  72,  18. 

Formation  (p.  247,  13). 

Preparation,  Cbinoline  is  heated  with  sulphate  of  methyl  until 
3mbination  has  taken  place,  and  potash  or  baryta  is  added  to  tho 
a  aid  :  the  violet  resin  thereby  formed  is  separated  by  filtration  from  tho 
iKaline  solution,  and  dissolved  in  water;  sulphuric  acid  is  added  till  the 
iolet  colour  disappears,  and  the  whole  is  evaporated  nearly  to  dryness. 
he  residue  treated  with  baryta-water  till  the  sulphuric  acid  is  precipi- 
lied,  again  forms  a  violet  solution,  which  is  mixed  with  4  times  its  bulk 
f  absolute  alcohol,  freed  from  baryta  by  carbonic  acid,  then  filtered,  and 
raporated  to  dryness;  on  subsequently  washing  out  the  residue  with 
bher,  methylirisine  remains  undissolved. 

Properties.  Violet,  tough,  amorphous  mass,  hav ing  a  splendid  coppery 
istre;  on  exposure  to  the  air,  it  acquires  a  beautiful  green  colour  and  the 
istre  of  cantharides,  and  when  heated,  becomes  again  violet-brown,  with 
>ss  of  water.  In  the  dry  state,  it  can  be  heated  to  150°  without  change. 
Tot  volatile  without  decomposition. 

Decompositions,  1.  Burns  on  platinum,  giving  off  vapours  like  aniline. 
-2.  Rapidly  decomposed  by  excess  of  acids,  by  oxidising  agents, 
lilorine,  nitric  acid,  and  sesquichloride  of  iron.  —  3.  Decomposed  by 
oiling  in  acid  solution  with  bichloride  of  platinum. 

Dissolves  in  water  with  a  bluish  dark  red  colour,  and  concentrated 
otash-ley  precipitates  methylirisine  from  the  solution  as  a  flocculent  resin. 
he  concentrated  aqueous  solution  transmits  the  orange  and  yellow  rays 
r  the  spectrum,  part  of  the  blue  near  the  violet,  and  part  of  the  violet 
%jb;  after  dilution,  the  orange-coloured  rays  near  the  red,  and  the  yellow 
ija  near  the  green  increase,  those  near  the  green  more  slowly;  the  blue 
lya  lying  near  the  violet  increase  only  after  great  dilution. 

Methylirisine  dissolves  in  acids.  The  concentrated  solution  is  brown, 
le  dilute  solution  colourless.  The  solutions  leave  on  evaporation  an 
morphous  residue,  which,  when  strong  acids  have  been  used,  retains  a 
ortion  of  the  acicL 

By  potash,  carbonate  of  baryta,  or  carbonate  of  lime,  they  are  imme- 
iately  coloured  blue,  with  loss  of  acid;  by  the  former,  a  resinous  preci- 
itate  is  produced.  They  are  completely  precipitated  by  the  chlorides  of 
lercory  and  of  platinum;  the  violet-grey  precipitates  are  coloured  violet 
y  potash  and  decomposed.  The  solution  in  acetic  acid  gives  off  acid  on 
raporation,  and  becomes  violet  The  dilute  aqueous  solution  is  com- 
letely  decolorised  by  a  very  small  quantity  of  free  acid,  and  may  hence 
8  nsed  instead  of  litmus  for  the  detection  of  free  acid,  or  of  free  alkali, 
hich  restores  the  colour. 

Methylirisine  dissolves  readily  in  alcohol,  the  colour  of  the  solution 
urying  m>m  a  violet  to  an  indigo-blne.    The  solution  completel^f  tcoAar 
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ft 

iDita  the  oraoge,  bluo  and  indigo  rajre  of  the  epectmm;  allfif  tlililNi 
with  alcohol,  the  omoge  increases  t<)wards  tbe  i^d,  bot  nui  t^iiii 
the  yellow;  the  blue  aUo  increa^s  toiraixis  tbe  greeti,  &Dd  only  t6v 
Goneiderahle  dilution,  towards  the  violet.  After  dilaiiDg  tKo  aleoUv 
Bolution  with  water,  the  omnge  increaaes  tawtkrds  the  jelbw  ud  rw; 
hlue,  more  slowly  towards  the  green,  aaJ  ou]j  wheo  gfeMlj^M 
towards  the  violet, 

MethylirisiDe  ii  iimolable  in  ether. 


EthykhmoUiie. 
Qb,  Williams,    J.  pr,  Chatu  i 

P        VitiSckinttUn.  —  Sappo^ing  It  to  coutaif  Idillofi*!  atom  ill  bf«tf«fv««  i 

become  ei^yfickin&Hmamm&mum,     Known  o  eombin«i]oii  iriUi  mm^ 

Chinoline  treated  with  iodide  of  hyl,  as  iu  tko  protttate' 
hydnodate  of  niethylch in oline,  yields,  -,^r  dtstilliyg  Q^t  tJig  tSjCMiit 
iodide  of  ethyl,  cry^tale  of  hydriodato  of  ethylchitiotipe,  Thowtcni^ 
are  treated  with  oxide  of  silver  and  water  (if  this  Is  duoe  in  tim  viiV' 
hath,  a  volatile  product  escapes  which  att&t^ks  the  eyes)  stud  afto  Sblliif 
oQ*  the  iodido  of  ailrei-^  a  colourleis,  tftrongly  alkaline  solotiim  «f  fllirt' 
chinoline  ii  obtained. 

The  sotuiion  decomposes  on  evaporaUciu  is  the  water- hathp  iSMilf 
a  carmine  colour,  emerahUgreen  on  the  edges,  afterwards  i^hiiufiDf  ^ 
a  beautiful  blue*  It  expcU  ammonia  from  aal-animoaiac.  It  urccip 
tatea  chloride  of  mercury  and  the  mXts  of  lead,  iron  and  copper* 

Il]/dnoda(e  of  Bthylclmmlmt  forms  cubes  when  reorj^tallliGil  ffW 
alcohol.     It  i@  more  soluble  in  water  than  >n  alcohol. 

At  loo^  wijUABii, 

22  C  ...,»_  132  ..„  46  32  »»,.,.  40  55 

N,„ ..._  U  ....  4-91 

12  H ....„ 12  ,„.  421     ,« 4  41 

I    ■»■ ni  »»  44-56  ^,..„.  44-12 

^^  C^H"N,H?  ...  285     ,.,.  100*00 

At  100''  it  becomos  transiently  blood-red.  It  is  decompo&rd  hr  iit 
phate  of  silver,  forming  iodide  of  silver,  and  a  liquid  wlifdi  la  coImim  ^ 
first,  but  on  evaporation  over  the  water-bath,  assameii  »  OArauae  eokiiy 
dark  blue  at  the  edges,  and  when  dry  leaves  a  blaokish-ned  wmm  fcaiW* 
coppery  lustre.  The  mass  forms  with  water  a  dark  oamtine  solntMay  imk 
is  coloured  scarlet  by  hydrochloric  and  nitric  acids,  and  roao  rod  If 
ammonia  :  with  potash,  it  forms  a  violet  precipitate  whieh  ia  little  soIm 
in  water,  but  dissolves  in  alcohol,  formmg  a  carmine-red  adatioa.  K* 
chloride  of  platinum  produces  in  the  hydrochloric  add  aalirtiipcfttt 
precipitate,  a  bulky,  insoluble  double  salt  of  a  higher  atoodo  wa^gU  fkm 
the  platinum-salt  of  hydrochlorate  of  ethylchinoiine. 

Platinwfnriolt  of  Ethylchinoiine,  —  Golden  yellow,  wptaimAf 
nreclpitate,  consisting  of  C«NH",HCl,PtCl«.    ( WiUiaMa.)     ^^ 
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Appendix  to  Ethylchinoline. 

Ethylirisine. 

.  Babo.     J,  pr.  CJiem.  72,  85. 

Fatmation.     (p.  247,  13.) 

jPreparation .  1  part  of  chinoline  is  mixed  with  2  parts  of  sulphate 
f  ethjl ;  the  mixture  is  heated  to  boiling  till  the  combination  is  com- 
lete;  and  the  solution,  mixed  with  excess  of  concentrated  potash  ley,  is 
oiled,  with  continual  Station,  till  the  separated  ethylirisine  assumes 
Violet  or  almost  indigo  colour.  The  potash  is  then  poured  off ;  the  resi- 
nal  resin  again  heated  with  water  and  potash-ley ;  the  cherry-red  liquid 
s  decanted  when  cold  ;  and  this  treatment  is  repeated  until  potash  no 
:)nger  takes  up  any  sulphovinate  (or  metbionate  or  ethionate),  that  is, 
rhen  a  small  quantity  of  the  product  gives,  after  eyaporation  and  ignition, 
ittle  or  no  reaction  u>r  sulphpric  acid.  The  remaining  iresin  is  dissolved 
Q  anhydrous  alcohol  and  precipitated  by  the  addition  of  a  large  quantity 
f  ether;  the  ether  poured  off  and  replaced  as  long  as  a  fresh  portion 
•ecomes  coloured;  and  lastly,  the  mass,  exhausted  with  ether,  is  dissolved 
u  alcohol  and  evaporated  to  dryness.  If  the  residue  still  becomes  moist 
Q  the  air — iu  consequence  of  retaining  potash, — it  must  be  stirred  with 
little  water  and  alcohol,  by  which  the  impurer  part  is  extracted  and 
•Qre  ethylirisine  left. 

Properties.  Blue  pulverisable  resin,  having  a  coppery  lustre,  stronger 
ban  that  of  sublimed  indigo. 

Ethylirisine  appears  to  be  quickly  decomposed  by  ammonia. 

It  is  less  soluble  iu  water  than  methylirisme. 

Dissolves  in  acids  with  reddish  brown  colour,  which  disappears  on 
ilation,  and  is  again  brought  out  by  alkalis.  The  solution  in  hydro- 
bloric  acid  leaves  a  varnish-like  coating  when  evaporated  in  vacuo, 
^ith  chloride  of  platinum  it  forms  a  quickly  decomposable  double  salt,  of 
ariable  composition. 

It  dissolves  in  alcohol,  forming  a  solution  whose  colour  varies  from 
eep  violet  to  indigo,  and  becomes  cherry-red  on  addition  of  water. 


Amylchinoline. 

C«H«N  =  C"(C"H")NH*,H«. 

B.  Williams.    J.  pr.  Chem.  60,  361. 
MphekmoUn, 

Known  only  in  oombioation  with  acids. 

A  mixture  of  iodide  of  amy!  and  chinoline  heated  in  a  sealed  tube  for 
nreral  hours  to  100^  deposits  beautiful  crystals  of  hydriodate  of  amyl- 
linoline^  which  are  C'^NH^I.    These  crystals,  treated  w\lk  mtt^V/^  ^^ 
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silver  and  then  widi  hydrochlorio  ftoid,  ^fiald  tbm  hjindUbn^  faa 
whose  solation  chloride  of  pkUnam  proei|iitmle>  dbloMplaliHito  ef  ant 
ohinoline,  which  is  but  e^ftringlj  solaUe  m  watar,  and  does  aei  Ami 
in  ether-alcohol.     After  dnring  at  100%  it  ooniaiDa  CnffHTCLHOP. 

(Williama) 


Slyrone. 

Ed.  Simon.    (1839.)    ilnn.  Pharm.  21,  274;  JT.  ^r.  AidL  89, 181 

ToBL.    .^n.  Fkarm.  70,  3. 

Strbckbb.  ilnn.  Fkarm.  70^  10;  Om^.  r«ii<i«  89,  61;  if  mi.  Phra.  N^ 

370;  J.pr.  CAmi.62,  448;  PAom.  Oentr.  1854,  678. 
J.  WoLPP.    -4nn.  PAann.  75,  299. 
£.  Kopp.     Campt.  Chim.  1850, 143. 
ScHARLiNG.    .^Inn.  Fharm.  95,  90  and  188. 

Stjfraxaleokol,  Stpracot,  ZmmiOeoM.    Obteinadiaaa 
■tonz  freed  from  ttyrol  and  dnnaiiiie  add  ■■  it; 

Diioofered  and  reoogniied  M  an  akdhol,  hj  , 

Uy  Toel;  Stieciker  then  observed  tlie  lelaftiQiis  of  itvnm  to 
the  formula.   Dedared  by  E.  Kopp  to  be  identieal  wlA  p« 
by  Scharling. 

Formation.    By  the  decomposition  of  stynMnn  with  ^ 
Toel);  in  small  quantity  by  boiling  oil  of  cinnamoii   with 
potash  (Limpricht,  Lehrhueh,  539). 

Preparation,  1.  When  styracin  dissolved  in  alcohol  is  aiizedwiA 
a  great  excess  of  soda,  the  liquid  filtered  from  the  cinnamate  of  »k 
thereby  produced,  and  the  filtrate  evaporated^  crystals  of  stjroneMfmte 
out.  (Simon.)  'Wolff  dissolves  styracin  in  boiling  alcoholie  potiA 
mixes  water  with  the  liquid,  filters  off  from  the  cinnamate  of  polau^aii 
separates  the  precipitated  styrone  from  undecompoaed  styracin  by  diilil- 
lation. 

2.  Styracin  distilled  with  excess  of  concentrated  potash,  hegiai  to 
froth  up  as  the  beat  is  increased,  while  cinnamate  of  potash  remaisi  ii 
the  retort,  and  is  kept  in  solution,  by  addition  of  water.  Fn»  tk 
milky  distillate,  most  of  the  styrone  separates  on  cooling  ;  the  nit  ii 
obtained  by  saturating  with  salt  and  agitation  with  ether.  (Tod.)  Wtif 
uses  potash -ley  of  sp.  gr.  1*2  (weaker  leys  give  off  at  first  nothing  bnt  irater;  fboM 
ley  decomposes  the  styrone  itself) ;  frees  the  residue  from  ciiuiamate  of  patiriil^ 
adding  hot  water  from  time  to  time  ;  distils  the  undissolved  portion  with  a— ^  po^^ 
which  he  keeps  at  tho  right  strength  by  addition  of  water ;  shakes  the  whob  dMhk 
with  ether,  atter  saturation  with  salt;  leaTes  the  ether  to  evaporate  in  a  wans  plaet;  mi 
distils  the  residue  oTer  chloride  of  calcium.  The  distillate  scdidifiet  after  a  vMleirti 
a  hard  crystalHne  mass. 

By  distilling  storax  freed  from  styrol  and  from  cinnamio  acid  with  aquBM  wi"" 
ley,  Simon  obtained  a  milky  distillate,  from  which  common  salt  separatad  atitacSMSit 
heavy  oil,  which  when  purified  by  filtration  and  rectification,  did  not  eihiMt  a  esMMi 
boiling  point.  (Simon.)—  It  boils  at  230^  contains  on  an  averafo  79'6  p.  e.  C»Mii8'^ 
p.  c.  II,  but  the  analyses  of  prodncts  of  different  preparation  do  not  agrae  elrii  esc 
another. 
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(Sc1iarliiig«)  On  distttling  with  very  concentnited  potash  or  soda-ley  the  retin  remaio- 
Ing  in  the  preparation  of  styradn  (p.  287,  6),  after  it  had  been  freed  by  kneading 
from  most  of  the  styracin,  E.  Kopp  obtained  a  milky  distillate,  which  he  purified 
in  the  same  manner  as  Simon;  it  then  boiled  at  254",  crystallised  in  the  cold,  melted 
at  8^,  and  smelt  of  grape-stones.  According  to  Scharling,  this  body  comports  itself 
in  the  air  towards  platinum  black,  and  towards  powdered  hydrate  of  potash  and  bisul- 
phide of  carbon,  like  styrone.  According  to  Simon,  it  is  a  product  of  the  decomposition 
of  styrone. 

Properties.  Coloarless,  long,  thin,  silky  needles.  (Toel.)  Melts  at 
19^  (Simon),  at  33^  (Toel),  and  solidifies  in  the  crystalline  form.  It 
eraporates  undecomposed  at  a  higher  temperature.  (Toel.)  Boils  at 
250  .     (Wolff.)     Has  a  very  pleasant  smell  of  hyacinths.     (Toel.) 

Toel.  Wolff. 


18  C  

108  .. 

..  80*62  .... 
..   7-45  .... 
-  11-93  .... 

....  80-20  .. 
....   7-64  .. 
....  12*16  .. 

..  80-45 

10  H  

10  .. 

.,   7*50 

2  0  

16  .. 

..  12-05 

CWHioQS 134     ....  100-00    100*00    ....  10000 

Tod  formerly  proposed  the  formula  C*>H^O*. 

Decompositions,  Exposed  in  an  open  tuhulated  retort  to  the  air  and 
to  light,  it  slowly  gains  weight  (chiefly,  perhaps,  by  attracting  water); 
remains  solid  at  first;  then  melts  (on  the  11th  day);  and  again  solidifies; 
afterwards  (from  the  12th  day),  it  remains  fluid,  and  emits  an  odour  of 
bitter  almond  oil  and  vapours  which  redden  litmus,  although  bisulphite 
of  potash  does  not  shew  that  the  former  is  present,  nor  can  benzoic  or 
cinnamio  acids  be  extracted  by  carbonate  of  soda.  The  greater  part  of 
the  styrone  remains  unchanged  at  the  end  of  16  months.     (Scharling.) 

2.  Styrone  exposed  to  the  air,  in  contact  with  platinum  black,  changes 
in  a  few  days  into  cinnamio  aldehyde.     (Strecker.) 

3.  Styrone  does  not  dissolve  in  hot  nitric  acid,  and  is  bnt  very  slowly 
attacked  by  it.  When  it  is  distilled  with  a  large  quantity  of  nitric  acid, 
much  nitrous  acid  is  given  off,  hydride  of  benzoyl  passes  over,  and  the 
crystallised  residue  consists  of  benzoic  acid,  both  being  produced  by  the 
secondary  action  of  the  nitrous  acid  on  the  cinnaniic  acid  at  flrst  formed. 
Hence  if^he  distillation  be  made  in  the  manner  just  described,  but  with 
addition  of  urea,  much  less  hydride  of  benzoyl  is  obtained  and  the  residue 
consists  of  nitrocinnamic  acia.     (Wolff.) 

4.  Yields  hydride  of  benzoyl  by  distillation  with  peroxide  of  manga- 
nue  and  sulphuric  acid.     (Toel.) 

5.  Becomes  strongly  heated  with  chromic  acid,  or  with  chromate  of 
potash  and  sulphuric  acid,  and  on  cooling,  cinnamio  acid  separates,  occa- 
sionally crystalline,  bnt  generally  amorphous  and  coloured  by  chromic 
oxide.    (Wolff) 

6.  Styrone  solidifies  when  heated  with  concentrated  potash  and  per^ 
oxide  of  iead^  and  if  the  heat  be  continued,  melts  and  forms  oxide  of  lead, 
or  even  metallic  lead,  giving  off  a  considerable  quantity  of  hydride  of 
benzoyl,  and  leaving  cinnamate  of  potash. 

7.  Very  concentrated  potasJi-ley  heated  with  styrone,  colours  it 
yellow,  then  red,  and  lastly,  when  the  ley  has  almost  become  hydrate  of 
potash,  dark  brown,  without  dissolving  it.      Most  of  the  styrol  distils 
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▼er  anelMn^;  tbe  teridae  ^disBoIvei  in  w%im 
rhlte  precipitate  wlioie  aola(it>n  ia  alcohol  or  ether  L 


allitable  oil  when  evApomteiL    (Wc^lC) 

8.  When  faiiiiii|r  (mlpkmic  aeid  u  ponrsd 
peeomee  pnrple,  eoUdiftee  to  m  er^tftUtne 
lolnble  salt  with  baryta.    (WoW.) 

9.  Styrone  dissolyed  in  rock -oil  and  treated  with  powtlmd  ^k^y 
90iaA  and  huui^ide  of  carbaiif  forma  a  salt  re^emhl  log  xanifaUe  ef  few 
Fhich  gives  a  brown  pieeipitate^  afterwatds  iiirDing  jdlciir,  iritl  PfO 
lalta,  and  a  white  precipitate  with  nitr^e  of  le«4*  TUli  tilt  nsf  ^ 
recryetalliaed  from  a  little  «mt«r,  hnt  in  th^  Imiiore  «tate  il  ti  «» 
posed  by  an  excess  of  water.    (Seharling.) 


CtmbmationB.    Stjrone  ie  moderately  solnble  in 
in  hot  water  becomes  milky  oo  eooling,  and  wlieo  ejcaminptl  W  Chi 
scope  exhibits  numerous  oil-<lrops^  but  becomes  clear  after  a  lew 
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in  aleoha,  in  ether,  in  di^rol,  and  iu  oU*  bpib  Tolatil*  sad  Jillf*  {Tw 
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Zimtnialdehyd,  Zimmidlt  CauiaQl,  Hydrurt  de  CMiMrMifl,  CSmmma^fmrnmekt' 

Dumat  and  Peli^t  obaerved  in  1834,  that  oil  of  dooaao 
part  of  the  aldehyde  of  cinnamic  acid,  and  eiublished  iU  pit^tertias  i 


Sources,  Cinnamic  aldehyde  occurs,  toffcther  with  laiver  or  mm 
quantities  of  hydrocarbons,  in  the  ethereal  oils  obtained  by  diatiUiBg  vitt 
water  the  bark  of  Cinnamomum  aromaticvm  and  Cinnamiomum  SiffaMCtfk 
In  the  ethereal  oil  of  cinnamon-blossom  (Mulder);  but  not  in  the  so  cslM 
oil  of  cinnamon -leaf  from  Ceylon.     (Stenbouse.)  

According  to  Mulder,  oil  of  cinnamon  is  C"H"0*,  and  the  oQ  CWV 
is  a  product  of  decomposition. 

Formation,     I.  Cinnamic  alcohol  exposed  to  the  air  in  oontaelwiA 
platinum  black  is  converted  into  cinnamic  aldehyde. 

CnV'Cfi  +  20  «  C«lPO=  +  2HO.    (Stneker.) 

9.  The  aldehyde  is  formed  by  tho  distilUtion  of  cinnamate  aad 
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lime  (Piria.)  —  d.  When  m  mixture  of  bitter  almond  oil  and  aldehyde 
laturated  with  hydrochloric  acid  gas  and  heated^  large  quantities  of 
drochloric  acid  gas  and  aldehyde  are  giren  off,  after  which  the  mixture 
somes  turbid,  separates  water,  and  yields,  by  distillation,  first  bitter 
oond  oil^  and  then  a  little  cinnamic  aldehyde.     (Chiozza.) 

JPreparation,  Good  Chinese  cinuamon  is  bruised  and  softened  with 
i  water^  then  quickly  distilled,  and  the  oil  is  dried  over  chloride  of 
ciam.  (Blanchet,  Dumas  <&  Peligot,  Mulder.)  The  substance  Uius 
spared  consists  of  two  oils,  one  lighter,  and  one  heavier  than  water; 
)y  occur  mixed  in  the  commercial  oil.  The  commercial  oil  from  Ceylon 
inamon  has  a  yery  pleasant  odour  and  a  golden  yellow  colour,  paler 
0t  rectification;  it  boils  at  220^  has  a  sp.  gr.  of  1  008  at  25**,  and  con- 
ns 81-44  p.  c.  C,  7-68  p.  c.  H,  and  10*88  p.  c.  0.  The  commercial  oil 
»m  cassia-cinnamon  has  a  sharper  odour,  boils  at  225^,  and  contains  both 
8,  but  probably  in  other  proportions.  Both  the  oils  combine  partially 
th  baryta,  to  form  a  mass  soluble  in  water,  and  with  lime  to  form  an 
nost  insoluble  mass,  while  the  other  portion  easily  resinifies.  (Blanchet.) 
le  oils  from  Ceylon  cinnamon,  Chinese  cinnamon,  cinnamon  flowers, 
d  Cortex  CassisB,  prepared  by  Mulder  himself,  the  commercial  oil  of  the 
»1I  company  in  Ceylon,  and  Uie  Jaya  oil  of  cinnamon  were  all  found  by 
ulder  to  have  the  same  composition,  and  contained  81*51  to  82*67  p.  c.  C, 
H)  to  7*48  p.  0.  H,  and  9.98  to  J  1*32  p.  o.  0.      Marohand  found  in  the 

of  cinnamon  prepared  by  Mulder  81*8  p.  o.  C,  7*3  H,  and  10*9  0. 
)bel  found  in  oil  of  cassia  76*7  p.  c.  C,  9*7  H,  13*6  0;  in  Ceylon  oil  of 
inamon  78*  1  p.  c.  C,  10*9  H,  and  11*0  O. 

Oil  of  cinnamon  is  yellow  (Margueron),  after  rectification  paler 
lanchet),  colourless.  (Lewis.)  Sp.  gr.  1  035.  (Lewis^  Freezes  at  a 
nperature  several  degrees  below  0  ,  and  then  melts  at  5  •  (Margueron.) 
10  a  sharp,  burning,  and  sweetish  taste;  becomes  turbid  at  20^  from 
position  of  camphor.     (Bizio.) 

The  oil  specially  prepared,  or  the  commercial  oil,  may  be  purified  from 
B  admixed  hydrocarbons,  from  the  cinnamic  acid  arising  from  the  action 
the  air,  and  from  the  resinous  products  of  decomposition^  as  follows: 

1.  It  is  shaken  with  concentrated  nitric  acid,  whereupon  pure  oil  of 
inamon  immediately  becomes  a  mass  of  crystals,  and  in  the  commercial 

there  are  formed,  sifter  two  or  three  hours,  large  crystals  of  a  compound 
nitric  acid  with  cinnamic  aldehyde,  which,  when  collected  on  a  filter,  so 
to  allow  the  still  liquid  portion  to  drain  off,  and  then  decomposed  by 
kter,  yields  pure  cinnamic  aldehyde.     ^Dumas  and  Peligot.) 

2.  The  oil  is  shaken  up  with  3  or  4  times  its  yolume  of  a  solution  of 
sulphite  of  potash  at  28°  to  30°  (Baume);  and  the  crystalline  mass 
lioh  forms  in  a  few  minutes  with  eyolution  of  heat,  is  separated  from 
e  mother-liquor,  allowed  to  dry  on  a  filter,  then  pnlyerised  and  washed 
th  cold  alcohol,  as  long  as  the  liquid  runs  off  coloured  and  leaves  a 
ndne  on  eyaporation,  then  again  dried  and  dissolyed  at  a  gentle  heat 

dilute  sulphuric  acid.  A  large  quantity  of  sulphurous  aoid  is  thereby 
lengaged,  and  the  cinnamic  aldehyde  rises  to  the  surfjiiee  as  a  colourless 
[,  which  has  still  to  be  freed  from  water  and  sulphurous  acid.  (Berta- 
ini.) 

Propertui.  Colourless  oU,  heavier  than  water.  Distils  without 
oomposition^  either  in  yacuo  or  with  water  which  has  been  freed  from 
r  by  lK>iling.    (Mulder.) 

a  % 
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«.  A. 

18  C  108    ^    81-81    aO-fi     ^    8t-lt  ^  88« 

8  H  8    ^      6*06    e*8i     ^       rM  ^  t-U 

2  O  18    ^    18-13 IMl     ^    U*8t  ^  l»li     ■ 

C"HH>> 138    .^  180*00    . lOOiM  .^  10INI8    «.  M8«l 

MiUer  Infaitipfted  Oepradwt  («)  obtebaA  ty  JfilWiH ■■  ftdM  wvdHil^ 
imoB,  ud  (»)  tlMit  wUdi  w«HBpgitoifte»the  ni    |  ■■!  I^f  iMirfBil 
dimimfe  iMtehydc. 

DecMMMiMmt.  1.  Ciimamio  sUolijb  ahioilw  »oiit  iWMif 
mpidlj,  the  dry  gas  more  slowly,  and  u  eonTerted  into  ctaaHM  aSl 

without  fomiAtioii  of  way  other  ^odnot 

C>*H>Oi  +  Qi  -  G>^H^CH.    (DwMndft%i8). 

Oil  of  mmuunon  ihns  treated  alwaya  fonna  ndn:  bvl  tka  «0  anHlrf 
from  the  oomponnd  of  nitric  aeid  and  dnaamie  aidalijda  (mmiimi^ 
Molder  to  be  altered  oil  of  dnmunoa)  ia  oompleMhr  fiwiTiwIai  iitailli 
cinnamic  aoid  by  24  honia^  expoenie  to  the  air.    (HoUar.) 

When  dittilled  in  trends  ocmtaining  air,  Ik  peiMi  over  «f  a  mJ^ 
darker  ooloored  in  contact  with  the  air,  and  on  aabaaqnaal  iiammkam  «ih  flMpd 
iUt,  leavea  a  rendoe  of  dnnamie  add  and  reain.  Vary  old  ofl  of  «iaaaHiB«MiliB 
become  reddiah  brown,  yidds  dnnaaio  aldeliyda,  vImq  ^MHIiJ  vttaiftiflntfi^ 
(according  to  Molder  the  prodnct  ia  altered  oU  of  daw— ion;)»  iHdto  elHiaiaariifli 
a  nizinre  of  2  reaioa  remdna  in  the  retort 

2.  Cinnamio  aldehyde  heated  with  niiric  odd  fbnna  MHoi  tkmmi^ 
and  benzoic  acid.  (Dumas  and  Peligot.)  Fondnf  nitric  ndd  iaBiMIr 
changei  a  few  dropa  of  oil  of  dnnamon  into  a  white  crystalline  mass,  with  diam^M*"*' 
of  gas.  Water  then  precipitates  a  small  quantity  of  red  resin,  and  nqpnrataa  hydiiii  d 
bensoyl.  One  dram  of  oil  of  casus  mixed  with  fuming  nitric  add  beeoaMB  itntif 
heated,  gives  off  gas,  and  forms  a  miztare  of  much  resin  and  little  nnrhaagid  A  «U^ 
after  washing  with  water,  dissolves  with  reddish  brown  cokmr  in  bofliqg  *^ith^  Hn 
the  doohol  cools,  brown  flskes  of  /3-rean  predpitate,  whfle  <^feaitt  ninialai  la  aM» 
(Molder.) 

3.  With  chromic  acid,  cinnamic  aldehyde  forma  benaoio  and  aodir 
acidB.     (Persoz.) 

4.  Boiled  with  solation  of  hypochlorite  of  lime,  it  forma  beaaoata  ff 
lime.     (Dumas  and  Peligot.) 

5.  Oil  of  cinnamon  distilled  with  oi^  o^  tritrto/ ia  oompletelj  deopa* 
posed,  without  forming  benzoic  acid.     (Mulder.) 

When  oil  of  vitriol  is  dropped  into  oil  of  cinnamon^  the  oil  aeqaim  > 
fine  colour,  becomes  warm,  and  thickens.  If  hy  the  gradual  addilioa  d 
oil  of  vitriol  the  temperature  he  allowed  to  rise  to  50".  hot  not  V^^ 
and  if  the  liquids  be  well  mixed  and  water  added,  the  water  takei  if 
traces  of  cinnamic  acid  or  benzoic  acid,  and  leaves  a  brown  raainoos  BaMb 
from  which,  after  washing  out  the  sulphuric  acid,  alcohol  diaeolTca  m-nm 
with  reddish-brown  colour,  and  leaves  fi-ream,  which  ia  aolabk  ia  ete 
(Mulder.) 

6.  When  oil  of  cinnamon  is  gradually  heated  in  a  Uream  tffdklmmft 
the  temperature  being  ultimately  raised  to  the  boiling  point,  heat  is  dim- 
gaged,  the  oil  becomes  brown,  thickens,  and  is  then  deooloriaed,  aad  tk 
absorption  ceases.  If  it  be  now  heated,  hydrochloric  acid  ia  liberated,  ui 
the  oil  distils  over  slowly  in  the  stream  of  chlorine,  leaving  a  ( 


CINNAMIC  ALDEHYDE.  261 

black  residue.  The  first  part  of  the  distillate  is  colourless  and  very 
mobile;  yields^  by  long  boiling  with  water,  benzoic  or  cinnamic  acid  and 
bydrochloric  acid,  and  with  potash,  phloride  of  potassium,  and  cinnamate 
or  benioate  of  potash;  floats  at  first  in  oil  of  vitriol  without  alteration, 
but  becomes  changed  in  a  few  days  into  benzoic  acid;  absorbs  ammonia 
uid  forms  with  it  a  solid  mass,  which  dissolves  in  boiling  water  and 
crystallises  in  pearly  needles  on  cooling.  This  portion  of  the  distillate 
most  therefore  oe  regarded  as  a  mixture  of  chloride  of  cinnamyl,  hvdro- 
dilorate  of  cinnamic  aldehvde,  and  quadrichloride  of  cinnamyl.  —  To  the 
cdonrless  distillate  succeeds  a  yellow  one.  —  If  oil  of  cinnamon  be  com- 
pletely saturated  while  warm  with  chlorine  gas,  quadrichloride  of  cin- 
namyl is  formed.     (Dumas  and  Peligot) 

7.  When  dry  hydrochloric  add  gas  is  passed  for  24  hours  through  oil 
of  dnnamon,  the  oil  becomes  green  and  solid.  Water  escapes  with  the 
hydrochloric  acid,  and  if  the  residue  be  heated  to  80°  or  1 00  ,  more  water 
is  given  off,  and  a  small  quantity  of  a  peculiar,  colourless  oil,  the  greater 
pari  of  which  remains  combined  with  the  resin,  and  can  only  be  expelled 
xj  stronger  heat.  The  residue  contains,  besides  this  oil,  a  mixture  of  two 
nsbis  combined  with  hydrochloric  acid,  from  which  water  extracts  hydro- 
eidorio  add,  the  green  colour  being  thereby  changed  into  dark  brown. 
If  all  the  hydrochloric  acid  be  extracted  with  water,  and  the  resin  be 
khan  dissolved  in  boiling  alcohol,  /3-resin  precipitates  in  dark  yellow 
hikes  on  cooling,  and  may  be  obtained  pure  by  redissolving  it  in  ether, 
irhile  a-resin  remains  in  solution.     (Mulder.)    (See  below.) 

8.  Cinnamic  aldehyde  is  changed  by  dry  ammoniacal  goi  into  hydro- 
Bimamide.  (Laurent.)  In  contact  with  dry  ammonia,  it  immediately 
ihsorba  a  large  quantity  of  gas,  and  becomes  viscid  (colours  and  thickens, 
Haider^;  in  24  nonrs,  the  absorption  is  complete,  and  amounts  to  12*3 
parts  01  ammonia  for  100  parts  of  oil.  (Dumas  and  Peligot.)  When  5*7 
parts  of  ammonia  are  absorbed,  the  s^sorption  ceases  for  a  while,  or 
iltogether  if  the  ammonia  contains  air  (in  12  days,  M'QQ  parts  of 
immonia  are  taken  up).  The  hard  mass  thus  produced  gives  off  much 
unmonia  when  treated  with  boiling  water^  the  residue  acquires  a  lemon- 
jirilow  colour,  and  an  oil  smelling  like  nutmeg  is  separated.  If  the 
residnal  resin  be  dissolved  in  boiling  alcohol,  yellow  resinous  flakes 
•eparate  on  cooling,  the  same  resin  remaining  in  solution  combined  with 
the  oilj  and  separating  as  the  oil  volatilises.  Hence  it  appears  that  oil  of 
Binnamon  is  converted  by  ammonia  into  a  compound  of  a  resin  with  a 
peculiar  volatile  oiI>  from  which  boiling  water  expels  ammonia.  No 
riunamic  acid  is  formed  at  the  same  time.     (Mulder.) 

9.  The  alcoholic  solution  of  cinnamic  aldehyde  is  converted  by 
mlpkide  of  ammonium  into  thiocinnol.     (Cab ours.) 

10.  Fused  with  hydrate  of  potash,  it  gives  off  hydrogen  and  leaves  a 
residne  which  appears  to  be  cinnamic  acid.  To  boiling  potash-ley,  oil  of 
annamon  gives  up  only  the  cinnamic  acid  which  is  already  formed  in  it. 
[Dnmas  and  Peligot.)  Fixed  alkalies  produce  from  oil  of  cinnamon  :  hydride  of 
MBtoyl  and  bensoio  add,  with  elimination  of  carbon  and  hydrogen.  Weak  potash-ley 
Imibs  with  it  a  milk-white  liquid,  from  which  the  oil  does  not  separate.  Strong  potash- 
ley  forms  a  brown  liquid,  from  which  water  separates  brown  bitter  almond-oil.  When 
dU  of  ctonamon  is  distilled  with  strong  potash-ley,  hydrogen  is  evolved,  carbon  sepa- 
tated,  and  an  oil  passes  over  which  is  Ughter  than  water,  smells  of  oil  of  cinnamon  and 
oil  of  bitter  almonds,  and  contains  79*71  p.  c.  C,  7*45  H,  and  12*84  O;  but  after 
thns  BQcoetaiTe  distillations  with  fresh  potash-ley,  it  contains  81*6  p.  c.  C,  7*0  H, 
od  11*4  O;  the  residue  yields  a  sublimate  of  benzoic  acid  when  distilled  with  sulphuric 
iod.    (Mulder.) 
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Combinations;  WUh  Ilydroehlcric  Aeidj  Oil  of  cinnamon  sbMik  i 
arge  quantity  of  hydrochloric  acid  g»M,  aequiring  m  green  colou  u 
>ecoming  thicker.  If  hydrochloric  acid  gns  be  |iawod  into  the  liqii4  b 
nturation,  100  parts  ot  oil  take  np  26*9  parts  of  kjdrodihirie  adi 
'Damaa  and  Peligot)  In  eantrntt  with  dry  hjdrocbloric  acid,  H  tncfCMB  m  w&^ 
vf  19*85  to  20*82  per  cent.,  thoagh  the  oil  erapomtcs  in  tk«  hydrochlofffc  mak  pL  I 
ie  change  of  Tolmne  be  determined  in  hydrochloric  add  eontniBed  over  matmf,  't  ■ 
found  that  100  parta  of  oil  take  up  70  parts  of  gaa^  bal  tlie  meicBry  bcciota  blick,  ai 
ikewiie  absorbi  hydrochlorie  acid.     (Mulder.) 

"SS^*    »'-«*'• 

C"H«0=    132      ....     78-S4 78-8     ._     79-«« 

HCI  36-5  ....    21-66     21-2     ....     20-M 

C»H802,HCl     168-5  ....  100-00    100-0     ....  100-00 

ITi'^i  Xitric  Acid :  Xitrate  of  Cinnamie  Aldek^  ;  XUroig  ^  Wf 
Cinnamoti.  —  Cinoaniic  aldehyde  shaken  np  with  ooneentnted 
Etcid,  combines  with  it,  forming  a  crystalline  mass.  With 
of  cinnamon,  large  crystals  aie  formed,  hot  mora  alowlj;  they  wuA  k 
pressed  between  ]>aper.  (Dumas  and  Peligot.)  (if  oil  of  caanaaoa  Wwi 
the  paper  takes  ap,  beftides  nitric  add,  a  reddi«h-brown  aabstaaoa  which  av  h 
extracted  by  perfectly  abiolate  alcohol  or  ether,  and  ia  deeoloriaed  and  decoiiogil  h* 
water.  If  the  paper  be  exhausted  with  water,  and  the  liquid  nentraliaed  with 
of  toda  and  distilled,  an  oil  passes  over  which  has  the  odour  of  bitter  ala 
tains  7S'53  p.  c.  C,  and  6*07  H,  and  by  exposure  to  the  air  for  24  hours,  ii 
converted  into  benxoic  acid.  (Probably  bitter  almond-oil  prodaoed  by  lbs  acdn  «^ 
nitric  acid  on  cinnamie  aldehyde.     Kr.)     (Mulder.) 

Propertiet,     Transparent,  oblique,  rhombic  priima,  often  2  or  3  incb« 
long.     (Dumas  and  Peligot)    Permanent  in  the  air.     (Mnlder.) 

Dumaa  &     -^'"I*'* 

Peligot.   "^r^  *'■'' . 

^        tulpkurte  ana. 
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Acronling  to  Dumas  and  Prlitrot,  it  perhaps  contains  also  an  atum  of  water.  ^\^ 
would  require  05"3rt  p.  c.  C,  7-17  N,  ami  4'62  II. 

Di'vowpoHitioHM.  1.  On  i)ro«jervinp  the  com pu u ii d,  decom position  set* 
in,  C'."^iM'('i:iIly  in  a  warm  place,  the  mas>6  liccoming  liquid  and  jjivin^  :? 
nitr«;U8  gas,  to;^othcr  with  an  odour  of  bitter  almouds.  ^Dquias  an: 
Peli;;ot.)  The  compound  may  bo  preserved  in  dry  air,  hut  decompo?^ 
in  nioiht  air,  forming  a  rod  liquid  which  <?mells  like  bitter  almi-ui-. 
(Muhlur.) 

2.  WttO'v  decomposes  the  compound,  separating  cinnamie  aldchjdf 
(Dumas  and  Poli;:ot.)  The  oil  thus  separated  is  considered  br  Mulder  to  be  i 
proilurt  of  der«inii)Ositi«in  difftfrent  from  the  orlKinal  oil.  —  3.  CinnaUlic  aldehvilf 
diHHolvcs  in  oj7  of  vitriol  with  yellow  colour;  the  addition  of  water  renJers 
th#' holntion  milky,  and  i)recipitate8  cinnamie  acid.  —  4.  It  di«i«olTe?  := 
hi/ih'orhlnric  itriJ,  and  water  .**»*|ni rales  from  the  solution  a  colourless  i-il 
—  ."i.  It  iH  docomj»o.*«e<l  by  :u[\wo\iii  f tinman i<t,  with  separation  of  oil . 
inimoiiiacal  '^hh  form.H,  with  dioongagemcnt  of  heat,  a  red  re^inou*  pro* 
luct,  whirh  iH  iuHoluhlo  in  water  but  soluhh*  in  alcohol.  —  6.  Concra- 
Iratcd  i»ntfi6fi'h'y  disdolves   it,  forming  a   reddish  brown  liquid,  which  :• 
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deeoloriaed  by  aeetio  acid.      Weak  potash-ley  separates  a  yellow  oil. 
(Mulder.) 

Nitrate  of  cinnainio  aldehyde  is  more  soluble  in  boiling  than  in  cold 
•Jooholy  and  separates  from  the  solution  in  granular  crystals.  It  dissolyes 
ia  ether.    (Mulder.) 

With  BiiidphiU  of  Ammonia,  —  Cinuamic  aldehyde  dissolves  plentir 
folly  in  aqueous  bisulphite  of  ammonia,  forming  an  oily  liquid  which 
afterwards  solidifies  to  a  crystalline  magma.  —  Oil  of  cinnamon  (n-om  cassia) 
shaken  up  with  a  concentrated  solution  of  bisulphite  of  ammonia,  becomes 
heated  and  forms  an  emulsion,  while  oil-drops,  not  containing  cinnamio 
aldehyde,  separate  on  the  surface,  and  tho  solution  when  strongly  con- 
centrated deposits  crystals  of  the  compound.  (Bertagnini  )  With  con-» 
oentrated  bisulphite  of  ammonia,  oil  of  cassia  soon  solidifies  to  a  yellow 
crystalline  magma  containing  the  substances  which  are  mixed  with 
otnoamic  iddehyde  in  oil  of  cassia.  By  pressure,  these  can  only  be  par- 
tially removed,  and  by  recrystallisation  only  with  loss  of  material  and 
partial  decomposition;  they  may,  however,  be  removed  by  washing  with 
alcohol  of  80  or  90  per  cent.     (Gossmann.) 

Bven  in  olosed  vessels,  the  compound  changes  rapidly,  and  becomes 
daik  brown.  (Gossmann.)  Distilled  with  hydrate  of  lime,  it  yields  an 
aqaeons  ammoniacal  distillate,  and  a  dark  yellow,  or  at  a  stronger 
beat,  a  dark  brown  oil,  consisting  of  benzol  and  other  hydrocarbons, 
cinnamio  aldehyde,  and  triphenylamine  (or  bicinnamylamine.  Kr.). 
(G&asmann.) 

With  Bisulphite  of  Potash,  —  Oil  from  Ceylon  or  Chinese  cinnamon, 
ahaken  up  with  8  or  4  times  its  volume  of  a  solution  of  bisulphite  of  potash 
of  28^  to  30°  B.  becomes  heated  and  forms  a  solid,  crystalline,  scaly  mass, 
which  is  freed  from  the  mother-liquor,  dried  on  a  filter,  powdered, 
washed  with  alcohol,  as  long  as  it  passes  through  coloured  and  leaves  a 
residue  on  evaporation,  and  then  recrystallised  from  boiling  alcohol. 

Boaatiful,  silvery,  intermingled  plates.  Nearly  inodorous.  Perma- 
nent in  the  air. 

neeompoHtions.  1.  When  heated  in  a  small  tube,  it  gives  off  water, 
•ulphnroiM  aoid,  and  cinnamic  aldehyde,  which  in  contact  with  the  air  is 
quickly  converted  into  cinnamic  acid.  —  2.  By  heat  or  by  the  addition  of 
acids,  the  aqueous  solution  is  decomposed,  giving  off  sulphurous  acid  and 
oiniiaBiio  aldehyde.  The  alcoholic  solution  is  partially  decomposed  by 
boiling.  —  8.  In  an  aqueous  solution,  it  is  decomposed  by  iodine  and  by 
hromine  without  being  coloured,  and  yields  sulphuric  acid  and  cinnamio 
aldehyde.  Excess  of  bromine  forms  a  solid  substance  having  an  aromatio 
odour,  and  fusible  in  warm  water.  —  4.  When  added  to  concentrated 
niirie  add,  it  is  converted  into  sulphuric  acid  and  nitrato  of  cinnamic 
aldehyde.  —  Dissolves  in  cold  water.  Insoluble  in  concentrated  solutions 
of  the  alkaline  sulphites.  Dissolves  sparingly  in  cold,  readily  in  warm 
alcohol,  and  the  solution  solidifies  to  a  crystalline  mass  on  cooling.  In- 
soluble in  ether.    (Bertagnini.) 

With  Bisulphite  of  Soda.  —  Oil  of  cinnamon  becomes  warm  when 
heated  with  aqueous  bisulphite  of  soda  of  37^  Bm.,  and  immediately 
forms  a  fibrous  crystalline  mass,  which,  sometimes  after  a  few  minutes, 
sometimes  after  a  longer  period,  becomes  quite  liquid,  and  forms  two 
layers, — an  upper  oily  layer,  of  smaller  volume  than  the  oil  ol  ^vqxvassics<cl 
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(mohMy  oonristing  of  the  Toiatile  oik  arixed  with  die  dmow 
aJdehyde,  since  it  does  not  solidify  eitlier  with  alkAlme  buHtlptoii 
iritk  nitrio  adid)|  and  a  lower  layer,  wUeli,  on  spoolaneous  erafoa/^ 
slowly  dejMMlts  tnusparent  crTsteUine  BtodalM  (probably  tbe  maiiiiai 
of  oinnamic  aldehyde  with  add  sulphite  of  sodb)  together  with  m^ 
of  soda.  —  The  oomponnd  dissolTes  in  boilim  alcohol^  oepanlltti  fif 
on  oodling  in  long  thin  needles  ananged  in  ephcneal  gronpB.    {Btst»gmii 


Resins  from  Oil  of  Ciimaiiiciii. 

McTLDBB.    J.  pr.  Chem,  18, 885;  Jam.  Pkarm.  S4,  149. 
!•  Besins  formed  in  oil  of  dnnamon  by  the  actiaii  of  air. 

JPrtparaiiim.  From  the  residne  oont^ing  oommon  sail, 
acid,  and  two  resins,  which  ts  left  in  the  retort  mUmr  dis^UiM  im 
old  oil  of  cinnamon  with  solution  of  salt,  cold  water  extta^sttiH 
and  boilinff  water  the  oinnamic  add,  leaving  the  reeins;,  BotUsg  ihiU 
dissolTcs  tnem,  and  on  cooling  depodts  /i-rerifi  as  a  yellowish  \mn 
powder,  and  the  rest  is  sefMoated  by  repeated  eoneeBtratto^  ajid 
of  the  reddish  brown  liquid,  Theresidnal  solution  leares 
oraporation. 

o-redn,  easily  soluble  in  cold  alcohoL 

Beddldi-brown,  transparent,  reiy  biittle.    Melts  ai  MP. 

Calcttktkm  «ooordlii(  to  Mdte*  Midder. 

30  C  180    ....    79-29  78,8^ 

15  H 15     ....      6-61  6-49 

4  O  32    ....     14*10  15'18 

C»H"0*    227     ....  10000    ^.  100*00 

The  resin  analysed  had  been  kept  for  some  hours  in  the  BMiled  state  at  let*. 

Decomposed  by  heated  nitric  acid.    DissoWee  at  95^  in  oil  ffwtrid 
with  reddish  brown  colour;  precipitated  by  water  without  deeoi 
Does  not  dissolve  in  coDceotrated  hydroMoric  aeid  or   in 
Dissolves  slowly  in  boiling  potash. 

Dissolves  easily  in  cold  alcohol  with  reddish  brown  oolonr,  aal  ii 
precipitated  by  acetic  acid  in  yellow  flakes.  Dissolyes  eaaily  and  with 
red  colour  on  ether;  oil  of  turpentine,  and  oliye-oil. 

/S-resin,  soluble  only  in  hot  alcohol. 

Precipitated  from  the  hot  solution  as  a  cinnamon  brown  powder.   (It 
is  formed  on  the  cinnamon  bark,  and  by  its  formation  ohieflj  i 
to  the  colour  of  the  bark.) 

Lighter  than  water.    Melts  at  145°  to  a  reddish  brown 
after  being  powdered,  has  the  same  properties  as  the  unmelted  \ 

MnUsr. 
Calcnlation  according  to  Mulder.         wktm  at  iee?» 
12  C  72    ....    84-71     83-45 

5H 5  ....    5-88  e-oe 

O 8    ....      9-41     10-49 

C»HO «5    ....  lOOlO    ....^  100*00 
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Decolorised  by  warm  nUrie  acid,  with  disengagement  of  gas.  Dissolves 
in  oil  of  vitriol  with  black  coloar,  and  is  precipitated  unchanged  by  water. 
D&BSolyes  without  change  in  boiling  hydrochloric  acid.  Does  not  dissolve 
ill  ammonia^  and  scarcely  in  potash.  The  boiling  alcoholic  solution  is  not 
precipitated  by  boiling  alcoholic  solution  of  sugar  of  lead;  on  cooling,  the 
resin  separates  free  from  lead. 

Dissolves  very  little  in  cold,  but  readily  in  boiling  alcohol,  and  in 
ether. 

2.  Resin  formed  when  a  dram  of  oil  of  cassia  is  added  to  fuming  nitric 
acid.  Preparation  (p.  260).  The  resinous  mass  well  exhausted  with  water  and 
diesolved  in  hot  alcohol,  deposits  on  cooling,  brown  flakes  of /3-resin,  while 
o-resin  remains  dissolved  with  reddish-brown  colour,  and  is  obtained  by 
evaporating  the  solution. 

o-resin.     Heavier  than  water. 

Calculation  according  to  Mulder.  Mulder. 

18  C  108    ....     69-68  69-09 

7  H 7     ....      4-52  4-44 

5  O  40     ....    25-80  26-47 

C»HW 155     ....  100-00     100-00 

It  is  not  attacked  by  cold  nitric  acid,  but  is  decomposed  by  the  warm 
acid  with  disengagement  of  gas.  Dissolves  in  cold  oil  of  vitriol  with 
Teddish-brown  colour.  Does  not  dissolve  in  ammonia,  but  is  soluble  in 
potash  with  reddish  brown  colour,  and  is  precipitated  unchanged  by 
sulphuric  acid.  Not  precipitated  from  an  alcoholic  solution  by  sugar  of 
lead.      Dissolves  in  alcohol  and  ether. 

3.  Resins  produced  hj  oUof  vitriol,     (p.  260.) 
a-resin  soluble  in  alcohol. 

Freed  from  /S-resin  by  rensolution  in  cold  alcohol. 
Reddish  brown,  slightly  transparent.    Melts  at  90^. 


Calculation 

30  C  

15  H 

2  O 

according  to  Mulder. 

180    ....    85-31 

16    ....      711 

16    ....      7-58 

Mulder. 
melted  at  100\ 

84-38 

7-26 

8-36 

C»H»0« 

211     ....  10000 

100-00 

Decomposed  with  difficulty  by  boiling  nitric  acid.  Dissolves  in  warm 
oU  of  vitriol,  with  beautiful  violet  colour;  precipitated  colourless  by  water. 
Does  not  dissolve  in  boiling  hydrochloric  acid,  ammonia,  or  in  potash. 
Dissolves  in  cold  alcohol,  and  in  ether  with  reddish  brown  colour;  in  oil 
of  turpentine,  and  in  olive-oil  with  red  colour. 

/3-resin  C**H^*0\  insoluble  in  alcohol.  Infusible  at  800^  Contains, 
according  to  Mulder's  analysis,  87*33  p.  c.  C,  7*23  H.,  and  5*44  0.  — 
Dissolves  with  blue- violet  colour  in  gently  heated  oU  of  vitriol.  Boiling 
nitric  acid  decomposes  without  dissolving  it.  Insoluble  in  boiling  hydro- 
chloric acid,  also  in  ammonia  and  potash.  Insoluble  in  boiling  alcohol, 
easily  soluble  in  cold  ether.  Dissolves  with  red  colour  in  oil  of  turpen- 
tine and  olive-oil. 

4.  Resins  produced  by  Ay(frocA2orJc  ocu^    (p.  261.) 
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a-refliD.  Freed  from  adherent  oil  bj  being  heated  to  140%  aft  long  as 
any  odoar  is  disengaged. 

Beautiful  reddish  brown,  transparenti  brittle;  melts  at  85°» 

C«leiilatkm  according  to  Mulder.  Muldar. 

14  C  84     ....     8571  84-M 

6H 6    ....      6-ia  6-25 

O 8     ....      8-17  917 

C"H«0 98     ....  10000     100-00 

Boiling  nitric  acid  decomposes  it,  with  production  of  a  yellow  ooloar. 
Cold  oU  (^vitriol  dissolres  it  with  riolet-ied,  or  at  a  gentle  heat  witb 
blood-red  colour.  Insoluble  in  boiling  hydrochloric  add;  also  in  anunonii, 
and  in  potash.  Dissolves  easily  in  cold  alcohol  and  ether,  Dissolres  witli 
blood-red  colour  in  oil  of  turpentine,  and  in  olive-oil. 

/3-resin.  Freed  from  adherent  oil  by  being  heated  to  140^.  Red- 
brown  powder,  becoming  dark  brown  after  solution  in  ether  and  eraph 
ration;  and  after  being  heated  to  140%  dark  brown,  lustrous  like  sulphide 
of  molybdenum.     Melts  at  160^ 


20  C  120    ....    88-23    . 

Mulder. 

dried  •iUO: 

mean. 

87*25 

8  H 8     ....      5*88    . 

5-72 

0 8    ....      5-89     . 

7-OS 

C»H»0 136    ....  10000    . 

100-00 

Warm  nitric  acid  decomposes  without  previously  dissolving  ii  Di^ 
solved  by  oil  of  vitriol  at  50°  with  reddish  brown  oolour.  Neither 
dissolved  nor  changed  by  boiling  hydrochloric  acid,  by  ammonia,  or  bj 
potash.  Does  not  dissolve  in  cold,  and  but  little  in  boilioc  aloohol,  uA 
IS  deposited  as  a  dark  yellow  powder  on  cooling.  Dissolves  readilj  ia 
ether,  with  reddish  brown,  in  oil  of  turpentine  and  in  olive-oil  with  browa 
colour. 

5.  Resin  formed  by  ammonia,  (p.  261.)  Deposited  from  alcohol 
in  yellow  flakes.  Melts  at  l^O""  to  a  reddish  brown  mass.  Is  eimiltf 
to,  but  not  identical  with,  the  /3-resin;  formed  by  the  action  of  the 
air  on  oil  of  cinnamon. 

Mulder. 
CalcuUtion  soeording  to  Mulder.  mean. 

14  C  84     ....     85-71     84-74 

6  H 6    ....      612    6-87 

O 8     ....      8-17     9-S9 

C»*H«0  98     ....  100-00    10000 

It  has  therefore  the  fame  compoiition  at  the  iS-resin  produced  by  hydrochloric  aC*^ 

Cold  nitric  acid  does  not  dissolve  it;  tho  boiling  acid  colours  it  M 
and  dissolves  it,  with  disengagement  of  gas,  and  forms  a  yellow  liqa>^ 
Dissolves  in  oil  of  vitriol  with  bright  brown  colour,  and  is  preeipiut** 
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%y  water  unchanged.  Boiling  hydrochloric  acid  colonrs  it  dark  brown 
withoat  dissolving  it.     Dissolves,  but  is  not  changed  by  boiling  ammonia 

hMkd  potash.  Insoluble  in  cold,  but  soluble  in  boiling  alcohol.  Dissolres 
bi  ether. 


'     Componnd  of  Iodine,  Iodide  of  Potassium,  and  Oil  of 

Cinnamon. 

!JiBiom.    (1838.)    L<md.  Ed.  Mag.  J.  13, 113;  J.  pr.  Chcm.  15,  168; 

Ann.  Fhainn.  28,  314. 
ItasPAir.    J.  Fharm.  26,  207. 
OiWALD.    iT.  Br.  Arch.i70,  149;  Fharm.  Oenti*.  1852,  924. 

Formation  and  FreparaUon.  A  gallon  of  cinnamon- water,  which  has 
distilled  from  1  pound  of  cassia-cinnamon  and  2  gallons  of  water,  is 
eooled,  and  4  ounces  of  iodide  of  potassium  and  40  grains  of  iodine  are 
Udded.  The  mixture  becomes  immediately  turbid,  and  gives  a  yellowish 
ffecipitate,  which  auicklj  becomes  crystalline.  The  liquid,  which  con- 
tains no  more  oil  of  cinnamon  or  iodine,  is  decanted;  and  the  crystals  are 
tlirown  on  a  filter,  drained,  and  laid  on  a  piece  of  chalk,  where  they  soon 
isry,  the  liquid  being  absorbed.  60  grains  are  obtained  (a  temperature  of 
&*  is  necessary  for  success);  at  4° — 5°  only  a  small  quantity  of  a  brown 
powder  is  obtained,  which  only  becomes  crystalline  in  the  cold.     (Ap- 

Despan  takes  for  1  part  of  iodine,  26  parts  of  iodide  of  potassium  and 
1860  parts  of  cinnamon-water,  and  collects  the  crystals  separated  after 
12  hours.  Oswald  dissolves  2  grains  of  iodine  and  1  dram  of  iodide  of 
potassium  in  3  ounces  of  cinnamon -water,  and  obtains  1  grain  of  crystals. 
With  less  iodide  of  potassium,  oil  separates,  which  becomes  crystalline 
by  contact  with  iodide  of  potassium.  The  solution  of  oil  of  cinnamon  in 
a  little  alcohol  yields,  when  mixed  with  iodine,  iodide  of  potassium,  and 
water,  nothing  but  oil,  no  crystals.     (Oswald.) 

Frop€f*ti€4.  Golden  yellow  or  brown  four-sided  needles  having  a  metal- 
Iio  lustre.  Has  a  burning  and  biting  taste,  like  oil  of  cinnamon  and  at  the 
same  time  like  iodine  (Apjohn);  sweetish  (Despan);  and  like  cinnamon. 
(Oswald).  Smells  of  cinnamon.  (Despan,  Oswald.)  Melts  at  28^  (Apjohn), 
at  a  very  low  temperature  (Despan^  Oswald),  to  a  dark  liquid,  and  solidi- 
fies unchanged  on  cooling.  (Apjohn,  Despan.)  On  paper  at  10^,  it  evapo- 
rates completely  in  24  hours. 

Calcnlatioii  according  to  Apjohn.  Apjohn. 

KI 166-2    ....     12*43  .« 12-66 

3  1    ., 381        ....     28-33  2814 

108  C  648   ....  48-36  49*62 

48  H 48   .„,   3-68  4*07 

12  O  96   ....   7-30  5-62 

KI,3I,6(C"HH)2)  1339-2    ....  10000    100-00 

The  compound  perhaps  contains  the  iodide  of  potassinm  merely  adhering,  lince, 
according  to  Despan,  it  is  quite  Tolatile.    Apjohn  formerly  found  more  iodine. 


ns 


PRIMATIT  KUCI-EUS  C»S». 


Drcompmiiionx .  1 .  B  u m  s  o  n  p  In  ti  n  u  ni  To  il  w  i  I  h  t he  cpdasr  nf  tat^tm, 
iind  tljofi  of  iuditi%  and  leaver  a  small  quaiitity  of  cliaj>mal  »Iem4^ 
mately  b  u  riks  a way«     ( D  espaii. } 

2.  Ifentcd  abore  tW  meUing  puint,  It  gires  off  i«>diiie  t^i^oia  vH 
ilifi  odnur  of  oil  of  cinnamon^  atid  ieav^^a  charcoal  and  iodide  nf  j 
(ApioUn.) 

When  diatillod,  U  giyea  oi"  brownish  red  vapouti^  whkli  ^ 
til©  upper  part  of  tho  retort  to  blackish  red  dropkSj  and  9  ' 
viikpoura;  n  diktk  red  oil  pa£i»e$  uvefi  wlii^h  smella  of  einfl 
6W0i?t,  whiU?  tt  little  charcoal  remaius.     (De$pan,) 

3.  Water  decom poses  the  compoundj  extraetin^  iodide  of  1 
mid  eoparjitiiig  bUck  oil-dropai      (Apjohn^  Despma.y      Wmitar tk  H^ wB 
3iioro  slowly,  and  if  il  eout&tni  iodide  of  potaaaiiiiii,  do«e  tiol^t 
the  cumpouiid*     (Apjohu.) 

4.  D^coinposod  by  potash,  ~ 
ioihitc  of  potc^b^  and  free  oil  ol 
with  tin  atom  of  dilute  ley,  cint 
pnKluc»>i    cryetale  with  iodine 
feioniewbat  difTereot  from  thai  >      u.u 
(Apiobn,) 

5*  When  d  19801  ?ed  in  water,  akobol 
^mtf  iron  filings,  or  mercury,  yieldl 
ttiinuii,     (Apjobn,) 


Ation    of   Iodide  nf  _ 
If  the  crystmls  arc 
ir  passes  over,  wbiob  •o 
I  of  p<3ta^ianij  faftg  sa 
n-wat<?r,  and   reddtaf 


ir  ether,  it   is  deoompuiJ  If 
de  of  the  metal  and  «U  id  c^ 


C**mtinaihm,       Dissolres  easily  in    !old    water.      (OiwakL)    (W 

lUr  nu  lieu  111  solution  is  preei  pi  tasted  w   tie  by  ammonta.     (Ow^wlA ) 
WniHOlvisA  easily  in  alcohol,  and  ether,  crystal! i^ing  out  unchani^  « 

apontaneous  Q^rapomtiou.      Tbcse  solutions  colour  starch  blue  1  Api^ji 

riddi«h  brown     (Oswald) < 


XT 


Cinnamic  Add. 
C»H»0*  =  C"H»,0*. 


Dt7NA8  &  Pbliqot.    Ann,  Chim.  Fhys.  57,  805;  J.  or.  Ckem.  Jl  Slj 

Ann.  Fkarm.  14,  86. 
MuLDRR.    Fogg.  41,  398;  J.pr.  Chem,  18,  253  and  891;  ^im,  JMmi 

34,  371;  J'  pr.  Chem.  19,  363. 
Plamtamour.     Ann,  Fharm,  30,  3Sl. 
Marchand.     J,pr.  Chem.  16,  60;  18,  253. 
C.  Simon.    Ann.  Fharm.  31,  263;  N.  Br,  Arch.  29, 182. 
Erpmann  &  Marchand.    J.pr.  Chem,  17,  176, 
Fremt.    C<mpi.  rend.  7,  250;  J.  pr,  Chem.  16,  59;  Asm.  OSUm.  Urn. 

70,  187;  J*  pr.  Chem.  18,  230;  Ann.  Fharm.  30,  830. 
Herzoo.     -y.  Br.  Areh.  20, 159;  23,  17;  J.  pr.  Cheni.  28,  51. 
M1T8CIIRRLICH.     J.  pr.  Chem.  22,  192;  N.  Ann.  Chim.  Pk^  4^  71;  7,5. 
Dumas  &  St  ass.     N.  Ann.  Chim.  Fhys.  1,  53. 
Stbi«hou8B     Fhil.  Mag.  J.  19,  38;  J.  pr.  Chem.  26,  18^;  PkU.  Mm.  J. 

27,  130;  Ann.  Fharm.  55,  3;  Ann.  Fharm.  57,  78;  FkiLMm.J. 

27,  366;  J.  pr.  Ohem.  37,  288.  ^ 
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B.  Kopp.     C&mpt.  rend.  21,  1376;  J,  jyi\  Chem.  27,  ^80;  Compt.  rend. 

24,  614;  N.  J.  Fharm.  11,  426;  J.  pr.  Chem.  41,  425;  Compt.  chim. 

1849,  146;  1850,  140. 
Ubmpbl.     Ann.  Fharm.  59,  316. 
Cahour8.     Compt.  rend.  22,  846;  Ann.  Fharm.  60,  254;  iV.  Ann.  Chim. 

Fhyi.  23,  341;  J.  pr.  Chem.  45,  140;  Ann.  Fharm.  70,  42. 
SoHABUS.     Wien.  Ahad.  Ber.  1850,  2,  206. 
Chiozza.    N.  Ann.  Chim.  Fhys.  39,  439;  J.  pr.  Chem.  61,  235;  Ann. 

Fharm.  86,  264. 
J.  Lows.    J.  pr.  Chem.  66, 188. 
PiBiA.    Ann.  Fharm.  100,  104. 
Bbbtagnini.    Nuovo  Cimento  4,  46;  Ann.  Fharm.  100,  125. 

ZimmitaHre,  dtmamifUaUre,  Aeide  einnamique. 

Trommsdorff  (Aim.  1780,  17)  first  mentions  that  water  distilled  off 
rinnamon,  deposits  after  standing  for  half  a  year,  crystallised  cinnamon- 
salt.  Damesnil  (1817,  Schw.  21,  224),  Henkel  {Repert.  4,  383),  Buchner 
{R^)ert.  6,  1;  8,  184),  and  Bollaert  (Quart.  J.  of  8c.  18,  319)  observed 
the  separation  of  solid  crystalline  masses  from  oil  of  cinnamon,  which 
they  took  for  benzoic  acid,  while  Turner  considered  them  to  be  camphor, 
mnd  Bonllay  {J.  Phai'm.-IA,  499)  regarded  them  as  identical  with  or 
similar  to  the  crystab  from  oil  of  cloves.  Bizio  {Brugn.  Biom.  19,  364) 
showed  that  the  acid  produced  in  oil  of  cinnamon  is  different  from  benzoic 
aoid,  on  the  ground  of  its  behaviour  with  nitric  acid  and  oil  of  vitriol; 
bot  Dumas  and  Peligot  in  1834  first  demonstrated  its  individuality  and 
established  its  composition,  whereupon  also  the  acid  in  Peru  and  Tolu  bal- 
sam and  in  liauid  storax,  which  Bonastre,  Herberger  {Repert.  55, 210)  and 
Simon  had  taken  for  benzoic  acid,  was  recognised  by  ouchuer  (Rq>ert. 
55,  210),  Fremy,  Plantamour,  and  Marchand  as  cinnamic  acid.  The  cin- 
namates  were  principally  investigated  by  Herzog  in  1839,  who  also  first 
prepared  cinnamic  ether. 

Sources.  The  acid  separates  from  cinnamon-water  when  left  to 
itself.  (Trommsdorff,  Stookmann  N.  Tr.  14,  237,  Dumas  &  Peligot) 
From  oil  of  cinnamon  in  the  same  manner.  (Dumesnil,  Hennel,  Buchner, 
Bizio,  Bonllay,  Dumas,  &  Peligot.) 

It  is  also  found  in  the  deposit  fron  Peru  balsam  (Herberger),  in 
the  balsam  itself,  and  in  Tolu  balsam.  (Fremy,  Plantamour.)  In  liquid 
storax.     (Bonastre,  Simon,  Erdmann,  &  Marchand.) 

Formation.  1.  Cinnamic  aldehyde  becomes  oxidised  to  cinnamic  acid, 
when  exposed  to  the  air  or  to  oxygen  (Dumas  &  Peligot),  a  resin  being 
formed  at  the  same  time.  (Mulder.)  2.  —  Styrone  is  changed  into  cin- 
namic acid  by  oxidising  agents.  3.  —  Equal  quantities  of  oil  of  bitter 
almonds,  and  chloride  of  acetyl  heated  in  a  sealed  tube  for  20 — 21  hours 
at  120® — 130"*  (at  200°,  secondarjr  products  would  be  formed)  yield 
hydrochloric  acid  and  cinnamic  acid,  which  may  be  extracted  from  the 
viscid  residue  by  ammoniacal  water.  (Bertagnini.)  —  4.  Cinnamein  is 
decomposed  by  boiling  with  concentrated  potash-ley,  into  cinuamate  of 
potash,  and  peruvin  (p.  285).  (Fremy,  Plantamour.)  —  5.  Stjrracin  is 
changed  by  melting  potash,  with  liberation  of  hydrogen,  into  cinnamatd 
of  potash  (Fremy);  by  boiling  with  potash-ley  it  is  changed  into  cinna- 
mate  of  potash  and  styrone.     (Simon.) 

Freparaiion.    I.  From  the  deposit  of  cinnamate  of  lead,  mixed  with 


FlllUn  1III0UI7S  C»H*. 


found  III  ili^  old 

19  iQiporl««l  ^tln  4if^ 
the  eiaKLaaiAte  of  la^  wi 


S70 


cuuMBiio  Mid,  TCiiii,  asd  «1  of  < 

pftokagtesy  in  which  oil  cf 

18  diasoWed  in  aloohol,  and  filiend 

the  alcohol  is  romoved  from  the  ftliimte  hgr  dLAtill^iioti;  tb«  ekt 

then  quicklj  erystaUieee  oeii  firam  tte  4l,  and  im  pviftfiid  bv 

with  carbonate  of  aoda  and  iiremiiirtima.      The  teeidul  mmaoA*  i 

lead  IB  boiled  with  carbonate  of  aou^  iltored  from  lbs  culwiiai« olM 

and  the  dnnamie  add  ie  pracipitatad  bj  dilute  aatphatio  add,  la  Jbm 

laatrona  lamins,  which  are  washed,  and    reerrstalUi^  ^ron  MJl 

(Herzog.)     Dumaa  &  Peligot  diaaoWe  fli#  cijvt&ltine  depotii  frai  Ai 

dnnamon  in  boiling  water,  and  eraporale  the  filtmtd  1^  the  crjiiAJtaf 

point. 

II.  From  liquid  SUnax. — Liquid  atorax  h  diHilleJ  witli  ir%lm  t^ 
one-half  to  aeTen^tenth  paita  of  eryatalliaM  cmrboDi^te  of  «oda»  wlivf*^ 
atyrol  paatea  oyer.   The  rendoal  a^uaona  Itqnid  is  filte?^  ft^oi  tht  nm, 
liamixadatflraiwithjiataQ  lou^b  eulpbiarie  adkl,  Ihala  v«) 


•;-«* 


and  the  filtrate  ia  mixea  at  an*  wiuif  i 

little  einnaniic  acid  ia  preeipitafted  along  with  diasolted 

lionid  filtered  from  thia  praeipitata  iatraaied  with  cxe«fei  4»f  i 

wnich  precipitatea  oinnamie  aeid  of  alolemblj  white  colonr.      UUi^ 

Bolved  in  a  large  qnantitjr  of  water,  with  as  ilitle  carbanaio  of  mh  • 

poaaible,  anda^npreeipitaled,  firat  with  a  little  suiphtarie  Md,aa4iba 

after  the  filtration,  with  aa  exeaaa  of  aeid,  by  which  a  white  pfad|itetSi 

formed.    Thia  ia  waahed  with  water,  dried,  and  iliaaolYod  In    '  '  * 


which,  bj  nontaneona  eraporalion,  yields  quite  whito  and  ruj  hm 
erTstala.     (E.  Simon.)      Erdmann  aad  March&iid  pnriff  the  mI  If 


diatillation,  preaanre  between  paper  Meaaf enod  with  aloobol,  aad  np^M 
enritalliaation.  Herzog  boila  liquid  atorax  for  hq  hour  with  t^i^^H 
of  water,  and  80  moch  potash,  that  a  diatitiet  dkalitie  reaeticm  la  imIIH 
dilotes  with  water;  allowa  it  to  settle;  washea  the  reaidne  a  isw  !!■■ 
with  water;  strains  the  whole  through  linen;  mixea  it  with  dihiadk 
jphuric  acid,  as  long  as  turbiditj  is  produced;  boils  it  atrongly  in  a  lii 
▼essel;  and  filters  hot,  whereupon  resin  remains,  and  cinnamio  acM  on^ 
tallises  out  on  cooling.  This  product  is  collected  on  a  filter,  naaboJ  vA 
water,  and  rccrystallised,  first  from  boiling  water,  and  then  from  akoU. 
(The  product  varies  very  much.  A  pound  of  storaz  girea  from  6  dnai 
to  an  ounce  of  acid;  the  residual  storax,  when  again  boiled  with  alkafiai 
water,  yields  but  very  little  acid.)  (Herzog.)  Hempel  also  bdb  iW 
storax  with  excess  of  potasb-ley,  since  an  alkaline  carbonate  doea  notlillf 
exhaust  it.  Like  Simon,  he  first  precipitates  the  resin^  together  with  i 
ic  acid,  and  then  throws  down  the  purer  cinnaiaiG  acid  bf 


purer  cinDanie  acid  to 
In  this  way,  1  ponnd  of  atoras  jislai 


little  cinnannc 

an  excess  of  hydrochloric  acid 

2  ounces  of  cinnamic  acid. 

Lowe  pours  concentrated  solution  of  carbonate  of  aoda  on  -,^ 
storax;  adds  a  sufficient  (quantity  of  hydrate  of  lime;  boils  for  eighiboSn^ 
replacing  the  water  which  evaporates ;  decants ;  waabma  the  raaidasi 
repeats  this  operation  four  times;  precipitates  the  united  liqooia  wiik 
hydrochloric  acid;  dissolves  the  precipitate  in  carbonate  of  aoda;  a|^ 
precipitates  with  hydrochloric  acid;  and  thus  obtains  aoTen  oaneaa  aad 
a  halt  of  dry  cinnamic  acid  from  2  pounds  of  storax. 

III.  Ft-am  Baiiam  of  Peru.  —  When  the  slimy  reaidnia  whieh  depoata 
in  Peruvian  balsam,  by  keeping,  is  dissolved  in  warm  aloobd,  and  tks 
filtrate  ia  placed  in  a  tall  and  narrow  cylinder  with  a  layer  of  i 
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the  topy  cf  yatali  of  nrnjAj  pore  oinnamio  aoid  aeparate  in  a  few  days 
from  the  clear  brown  liqnid.  (Herberger.)  Peruvian  balsam  is  boiled 
with  thick  milk  of  lime;  the  liquid  filtered;  the  residual  magma  exhausted 
throe  or  four  timet  with  boiling  water;  and  the  solution  again  filtered.  On 
the  filter  there  remains  a  resin  to  which  oinnamein  tenaoiously  adheres. 
The  filtrate  deposits  on  cooling,  loose,  almost  white  masses  of  crystals ; 
and  thesoj  when  decomposed  by  hydrochloric  acid,  yield  nearly  pure 
dnnamie  aeid,  which  may  be  obtained  perfectly  pure,  either  by  diatilla* 
tion,  or  by  aolntion  in  ammonia,  filtration,  and  precipitation  while  hot 
by  hydrochloric  acid.    (E.  Kopp.)    Simon  proceeds  as  with  storax. 

lY.  ^roei  Baham  qf  Tolu.  —  Balsam  of  Tolu  is  boiled  six  or  seren 
times  with  solutions  of  oarbonate  of  soda  which  are  taken  continually  weaker 
(the  last  extracts  alone  contain  a  little  benzoic  acid,  produced  by  the  action  of  the  alkali 
on  the  resin);  and  the  alkaline  decoctions  are  strongly  concentrated  by  eva- 
pontion,  and  precipitated  hot  by  hydrochloric  acid,  whereupon  most  of  the 
einnamio  acid  melts  into  a  brown  resin,  and  but  little  crystallises  out  on 
eooling.  The  latter  is  pressed,  the  resin  ia  pulverised,  and  both  are  dissolved 
in  ammonia  diluted  with  2  parts  of  water,  and  heated  to  80®.  The  greater 
put  of  Uie  reein  then  remains  dissolved.  The  liquid  is  filtered;  the 
reddne  is  boiled  with  water;  and  the  whole  of  the  very  brown  liquids 
ue  eraporated  and  decomposed,  while  boiling,  by  hydrochloric  acid, 
whereupon  most  of  the  acid  again  melts,  while  the  remainder  separates 
oat  on  cooling  in  nearly  white  crystalline  scales,  which  are  pressed,  and 
wadM  with  a  little  cold  water.  The  melted  acid  is  also  washed  with  a 
little  water.  The  whole  of  the  acid  is  heated  in  a  porcelain  dish  covered 
irith  paper  till  the  water  is  expelled  —  very  little  acid  subliming  even 
It  200°  —  and  the  fused  residue  is  bruised  and  distilled.  Pure  ciunamic 
leid  then  passes  over  as  a  colourless,  clear,  strongly  refracting  liquid, 
which  aolidifies  to  a  white  crystalline  mass  like  stearin.  Towards  the 
end,  yellowish  vapours  arise,  which,  when  collected  in  another  receiver, 
aolidify  to  a  mass  of  acid,  which  is  contaminated  by  the  presence  of  the 
empyreumatic  oils  of  the  resin,  but  .may  be  obtained  quite  pure  by 
wwyitallitiation  from  boiling  water.     (E.  JCopp.) 

ProperiUi,  Crystallises  from  alcohol  in  colourless  prisms  belonging 
to  the  oblique  prismatic  system,  like  gypsum.  Cleavage  paralled  to  the 
tctminal  laoe  of  the  second  lateral  axis.  oo  a  :  6  :  qo  c  and  semi- 
oeiohedral  face :  ^  (a  :  6  :  c)  with  a  more  obtuse  ansle  than  the  prism  of 
the  principal  axis.  The  principal  dimension  is  the  airection  of  the  first 
noondary  axis  :  cl  —  Crystallises  from  water  in  the  same  system  with  the 
wne  laminated  fracture;  the  direction  of  the  second  lateral  axis  is  but 
▼eiy  dightly  developed,  so  that  rhombic  tables  are  thereby  formed. 
fHsnoff!)  Crystallises  in  transparent,  six-sided  prisms  with  two  broader 
MS  (Bnchner,  Stookmann) ;  by  spontaneous  evaporation  from  alcohol 
it  beantifnl,  flat,  oblique  prisms  with  rectangular  base.  (£.  Kopp.) 
Colonrless,  pearly  laminas.  (Dumas  &  Peligot.)  Acute  rectangular 
ptisms,  acuminated  by  truncation  of  the  similar  edges  of  the  base. 
Cmtalliies  from  concentrated  solutions  in  tolerably  long  needles  with 
indistinct  faces.  (Wackenroder.)  —  Fig.  87  without  t  and  h,  a  :  t  =z 
10r»  JS' ;  a  :  ti  =  106°  25' ;  a  :  u  behind  =  96°  2' ;  t*'  :  ti  =  99°  6' ; 
« : «"  behind  SO^"  54';  ii  :  <  =:  1  SO"*  2T,  Cleavage  parallel  to  t  Lustre 
MttOQA,  nacreous  on  t  (Schabus,  Wien.  Ahad.  Ber.  1850,  2,  206.) 
V :  tt  =  OS"" 44' and 9r, a\a:=z  146°.    (6.  Rose,  Asm,  Fharm. dl, 269.) 


m  ramiuiT  HUCLSus 


Hdli  wWtt  \mM  (Ekio),  Hi  120°  (Dmamm  mI  VH^^Wt 
pkmcK  »&  l^"*  (^^  ^(»PP)i  to  an  oil,  whicli  wlidlAei  «l  iir  (l«ii| 
to  m  Wttay  ^wn  (Dumosoil.)  Bails  at  293'  iimdtKr  0^«S  ^L  ftmm 
f^hmm  wmt  IMigoiX  ftt  no""  (Horto^),  at  300«—  30i-  (E.  li^i«A 
f  ktiliitt  fiito  WMkftiiged  in  atiffocating  Tapoorg  witieb  msoim  m^im^ 
nmmM  4  ^1^(01)     Mftj  be  gublimed  at  a   gentle    b«ai  m  htm 

hiilW       (Whia  mllii  «b  paper  It  leares  p^ease^fioC*.)      (HnikiL}    %  f. 

l*l»i  (SeUbw);  l^iS,  (E,  Kopp.)  Znodorcma  {Bmo,  H«^0;  «■ 
Mh^  ff  oiailMBiMi  (Diimesiiil,  Buckner);  aromstlcu  (Sebabaiy  fi^ 
MEtj/fwa.  (DamesailO  Tmateless  (Bj2io);  taetei  fe«lilT  af  mi^ 
(BvMMt),  Mi»«r  aiM  aer  alkalma  (DumeanO);  sweedelij  hmmm  tfi 
Mdbaatl^f  (TtaMiteC  Htnkel,  Herberger);  at  first  not  mlM^mmim 
Tfty  aligktl^  (t«ti«f ,    (BAabai.)    EeddGnfi  litmQs. 

Dmnfta  St  FeUfot*  Mulder,  Wemaf*  10^ 

19  e lit  ^  fMi ^  n*43 ft'ii  ..^ 71-^ n^ 

an •  «*    Ml  *„^    ft-f?  ^.«*    ft'«i «« A» 

4  0.. m^  ti'ti^.^  ti-fi 2I-8II  .^..„   21-fd  „_  nm 


{»ro> 


n-fi 


C^PCH l»m    _..,.    !««'«    *__ 

PnoMki  A  l\li(ot  •mlftod  the  icid  front  oil  of  eliui«sioa ;   Wt^mf  ^^  Im   1 
Hmumriiii  Erdauan  lb  M«rdiuid,  t^  a^ Ihim  liqttid  itonjc  |  B.  Kaff, liii  iv    ' 

DecomjMmiionM.  L  Erarj  time  the  add  ia  distilled,  a  tmeerf* 
odorou:!  ou^  suUiance  is  fonned;  bat  the  aoid  freed  Dronii  tlik  ahilMM 
by  crystallisation  from  alcohol,  ezperienoes  no  chanM  bj  dittiP***- 
(Frcmy.)  —  3.  Placed  on  red-hot  platinom-foil,  or  held  in  the  turn  if* 
oaudlo,  cinnamic  acid  bums  with  falijpnons  flame.  (Hankd«  Binik 
Herboiger,  Hcnog).  On  red-hot  charcoal,  it  eyaporatea  witkoat  Im* 
with  a  strong  biting  smoke.  (Henkel.)  —  8.  Cold  ail  ^f  vUnoi  ntkm 
the  acid  yellow,  and  then  dissolves  it,  with  erolntion  of  heat,  fbnni|  i 
elear>  brownish  liquid,  which  on  addition  of  water,  depoeiti  a  v«7 
small  ^nantity  of  a  brownish  white  powder.  Ankydraug  nUpkmrk  0ii 
immediately  decomposes  the  acid,  with  senaration  of  ehareoal,  aad  evel^ 
tion  of  a  rapour  resembling  benioin.  In  both  cases,  Bulj^oeuuHum  aat 
is  formed  —  4.  Cinnamic  acid  heated  with  excess  of  iodme  Halts  It  • 
dark  brown  mass;  and  when  this  mass  is  heated  with  water,  aad  A^ 
excess  of  iodine  expelled  by  evaporation,  iodocinnamie^  aoid  eiTaCdliai 
out  on  ooolinff.  (Herso^.)  —  5.  Bromine  passed  over  einnamate  of  iflw 
forms  bromocmnamic  acid.  (Hersog.)  —  6,  CUorine  piaeed  in  difiii' 
daylight  over  dry  cinnamic  acid,  forms  a  tough  greaaj  subataaoe^  wkidii 
when  heated  with  carbonate  of  potash,  forms  chlorol>eQioato  (cUeroda- 
namate ;  Henog)  of  potash,  and  denositB  a  white  oil  ooQtaiaiqglBUonea 
(Henog.)  The  same  products  are  formed  when  ehlorino  ia  paassd  v^ 
warm  aqneous  cinnamio  acid,  and  when  cinnamic  aeid  ia  ilirtflH  witk 
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^  kvpochlorite  of  lime  (Stenhoase),  or  with  cLlorate  of  potash  and  hjdro- 

^  wlorio  acid.     (Hofmann.)     On  passing  chlorine  into  a  solaiion  of  cinuamic 

4  wrid  in  concentrated  carbonate  of  soda,  chlorociunamic  acid  is  formed,  and 

^  mhen  heat  is  employed,  violent  action  ensues,  and  Stenhouse's  chlorinated 

I,  oil  is  formed,  together  with  chlorobenzoic  acid.    (E.  Kopp.)     Hypochlorite 

I  €if  lime  converts  cinnamic  acid  into  oil  of  bitter  almoncls,  and  then  into 

ij  iMiiioate  of  lime.  Formic  acid  appears  also  to  be  one  of  the  products  of  the 

I  reaction:  for  the  liquid,   if  mixed  after  neutralisation,  with  nitrate  of 

^   Mirer  or  mercuric  nitrate,  deposits  a  considerable  quantity  of  metallic 

P    mlTer  or  mercury.     (Dumas  &  Peligot.)  —  7.  Strong  nitric  acid  easily 

^    diflsolres  cinnamic  acid;   below  60°,  without  disengagement  of  gas,  it 

forms  nitrocinnamic  acid,  which  then  crystallises  (Mitscherlich,  Kopp); 

at  a  higher  temperature  (or  by  the  spontaneous  rise  of  temperature  pro- 

daced  when  more  than  1  part  of  cinnamic  acid  is  taken  to  8  parts  of 

nitric  acid^  the  nitric  acid  is  violently  reduced  to  nitric  oxide,  and  nitro- 

lensoic  acid  is  formed  (Mitscherlich);  or,  according  to  Kopp,  first  benzoic, 

and  then  nitrobensoic  acid.     With  a  more  dilute  acid,  hydride  of  benzoyl 

is  first  produced  (Dumas  &  Peligot,  Mulder,  Herzog,  Plantamour,  Simon), 

then  benzoic  acid  (Dumas  8c  Peligot,  Herzog,  Simon,  Mulder);  nitro- 

benzoic  acid  contaminated  by  a  yellow  substance  (Plantamour,  Mulder). 

By  distilling  cinnamic  acid  with  fuming  nitric   acid,   Simon   obtained 

liydride  of  benzoyl,  and  a  residue  of  benzoic  acid,  picric  acid  and  resin. 

The  distillate  was  at  first  free  from  iiydrocyanic  acid,  but  contained  that 

acid  after  rectification  over  common  salt. 

8.  Boiled  with  peroxide  of  lead  in  aqueous  solution,  cinnamic  acid 
gives  off  the  odour  of  bitter  almond  oil,  while  the  peroxide  of  lead 
assumes  a  light  yellow  colour,  and  is  partially  converted  into  benzoate 
of  lead.  This  behaviour  serves  to  distinguish  cinnamic  acid  from  benzoic 
acid.  (Stenhouse.)  —  0.  Cinnamic  acid  distilled  with  sulphuric  acid  and 
bichromate  of  potash  yields  oil  of  bitter  almonds.  (Simon.)  The  odour  of 
bitter  almond  oil  is  produced,  even  in  the  cold.  (Kopp.)  —  1 0.  With penta- 
chhride  of  phosphorus  (also  with  the  terchloride,  according  to  Bechamp) 
it  jrields  chloride  of  cinnamyl.  (Cahours.)  —  11.  Fused  with  hydrate  of 
peiathf  it  gives  ofi  hydrogen,  and  forms  acetate  and  benzoate  of  potash, 
together  with  a  little  salicylate  of  potash  produced  by  the  action  of  potash 
on  the  benzoic  acid  previously  formed.     (Chiozza)  : 

CWHH)<  +  2(KO,HO)  =  C^H'CP^KO  +   C"H«0»,KO  +  2H. 

Cinnamic  acid  is  not  decomposed  by  boiling  with  strong  caustic  potash. 
(Simon.) 

12.  In  the  dry  distillation  of  the  alkaline  cinnamates  or  of  cinnamic 
acid  with  caustic  baryta  or  lime,  a  carbonate  is  formed,  together  with 
cinnamene  and  benzol.    (Compare  im,  3.) 

13.  Cinnamate  of  lime  distilled  with  ^rmiato  of  lime  yields  cinnamic 
aldehyde.    (Piria.) 

The  reactions  6,.7>  tnd  8,  senre  to  diatingiiiBh  cinnamic  acid  from  benzoic  acid. 

CombinaUom.  Cinnamic  acid  dissolves  very  sparingly  in  cold,  easily 
in  boiling  water.  —  The  aqueous  solution  may  be  continuously  boiled, 
without  production  of  benzoic  acid.     (Dumas  and  Peligot.) 

CinnamaJtes.  —  The  cinnamates  are  soluble  in  water  and  crystallisablo; 
they  strongly  resemble  the  salts  of  benzoic  acid.  (Dumas  &  Peligot.) 
The  silver-salt  is  the  least  soluble.    Those  which  are  difficultly  aolwbl^^ 

yoL.  xiii.  1 
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47*    _ 


1« 


24-18 


Henof. 
M-72 


C*ti*kO»*A^    _     Issi-i    ...     1$^^ 


C\%%.r9^A-*^  ,*/  Cv.-.:'.!.  — CiTt-.-aaie  of  aoda  u  ^mtu ^.^  ,, 
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to  ih«r  cMn);:^  I'r^S'jktx  $rst<ii\  cxhibiticff  an  indiitiBcl  deavaga  p^m 
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Ul^N^  axl«.  aad  tb«  aater^r  <>blH)ce  terviaal  hce,  Ptiadpal  mil 
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Cinnamate  of  Baryia,  i—  Chloride  of  bariam  is  preoipitated  by  cinna- 
mate  of  ammonia.*  White  precipitate  which  in  sunlight  changes  into 
beantifol*  stionglj  refracting  crystals.  Crystals  belonging  to  the  oblique 
prismatic  system^  with  cleavage  parallel  to  the  right  terminal  face  of  the 
second  lateral  axis.  At  100''  it  giyes  off  7 '15  per  cent,  water.  Dis- 
sqItm  with  diiEoiilty  in  oold,  readily  in  boiling  water,  from  which  it 
erystalliaeo. 


BaO  

Cry9taU* 
,..    76-6    .. 

.,    82-79 
.     59-51 

7-70     

HenEOg. 

CWRW 

2HO  

...  139 
...     18 

715 

C»»H7BiO«,2Aq. 
BaO 

...  233-6    .., 

At  100°. 
76-6 

.  100-00 

....     35-53     ... 
....    64-47 

Henog. 
35-16 

C»H70»... 

139 

CMH'BaO* 

215-6 

....  100-00 

Omnamate  of  Sirontia.  —  Prepared  like  the  baryta-salt,  which  it 
nsembles  in  properties  and  in  crystalline  form.     (Herzog.) 

CinnamaU  of  Lime.  —  1.  Lime-water  precipitates  small  needles  from 
nodamtely  concentrated  cinnamate  of  ammonia.  —  2.  Nitrate  of  lime 
podnees  in  solutions  of  cinnamate  of  ammonia,  a  white  precipitate,  which 
II  obtained  in  the  crystalline  form  on  cooling  from  a  solution  in  boiling 
water.  Crystals  belonging  to  the  oblique  prismatic  system,  with  cleavage 
parallel  to  the  right  termmal  face  of  the  second  lateral  axis.  (White, 
loosely  coherent  crystalline  mass  or  aggregated  nodules  :  £.  Kopp.) 
Gnres  off  water  at  110°  (Herzog);  the  greater  part  at  140^  (E.  Kopp.) 
IKim>1t«b  with  difficulty  in  cold  water  (Herzog),  less  easily  than  benzoate 
•f  lime.    (E.  Kopp.) 


CaO 

Cty9iali. 
28     .... 

15-14     .... 
7513 
9-73    .... 

Hersof. 
....       15-20 

C«H703 

2HO   

.« 139     .... 

18     .... 

9-77 

CMHW,CaO,  +  2Aq....     185     ....     100-00    

Hempel  could  not  detect  cinnamcne  among  the  distillation -prodncts  of  cinnamate 
<)f  lime,  but  thinks  it  might  be  formed  by  very  careful  heating  till  decomposition  sets  in. 

CinnamaU  of  Magnesia.  —  When  magnesia  alba  is  heated  with  alco- 
iM>lic  cinnamic  acid,  solution  takes  place  with  eflervesceuce,  and  the 
impound  crystallises  out  on  cooling.  Crystals  belonging  to  the  oblique 
Prisoiatic  system,  with  cleavage  like  that  of  cinnamate  of  lime.  The 
literal  axis  is  almost  as  strongly  developed  as  the  principal  axis. 
(Henog.) 

Cfrout  aoid  Lantlianmu  CinnamaU.  —  Precipitated  as  granular 
powders.    (Herzog.) 

CinnamaU  of  Olueina  and  dnnamkU  of  AUmina.  —  Loose,  white 
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powders   sparingly   soluble    in   cold^    easily   solnble   in    hot   water. 
(Herzog.) 

With  uranaus  salts  alkaline  cinnamates  form  a  yellowish  pieoi^tate 
soluble  in  hot  water.     (Herzog.) 


Manganous  CinnamaU.  —  Even  dilate  solutions  of  ohloride  of  i 
ganese  are  precipitated  by  alkaline  cinnamates.  The  precipitate^  at  fint 
white,  soon  becomes  yellowish  and  crystalline.  The  salt  eiystallisef 
from  a  hot  solution  in  golden  yellow  deareable  crystals  belonging  to  the 
oblique  prismatic  system.  Dissolves  with  difficulty  in  cold|  and  sbwly 
in  hot  water.    (Herzog.) 

Antimonioua  OinnamcUe.  —  The  precipitated  as  well  as  the  Ufoi^ 
oxide  of  antimony,  dissolyes  with  difficulty  in  cinnamic  acid.  Tarttf- 
emetic  gives  with  alkaline  cinnamates,  after  some  time,  small  needlei 
grouped  in  reticulated  masses,  which  partially  disappear  again  by  longer 
coutact  with  the  liqiiid;  when  collected  on  the  filter  and  dried,  they  fbms 
silvery  coating.  They  contain  water,  melt  when  heated,  and  leare  s 
colourless  residue  which  efiervesces  with  acids,  gives  an  orange-colovied 
precipitate  with  solphuretted  hydrogen,  and  is  therefore  probably  s 
double  salt  with  potash.     (Herzog.) 

Alkaline  cinnamates  precipitate  bumuth-mMB  white,  and  form  is 
solutions  of  oxide  of  tin,  a  white  curdy  precipitate.     (Henog.) 

Cinnamaie  of  Zinc.  —  Zinc  dissolves  with  difficulty  in  hot  aoMOif 
cinnamic  acid,  with  liberation  of  hydrogen.  A  solution  of  oxide  %a  nae 
in  cinnamic  acid  crystallises  on  evaporation.  Crystals  like  those  of  tk 
lime-salt     Dissolves  with  tolerable  facility  in  water.     (Herzog.) 

Cinnamaie  of  Cadmium  resembles  the  zinc-salt,     (iierzog.) 

Cinnamate  of  Lead.  —  1.  Solution  of  neutral  acetate  of  lead  is  preo* 
pitated  at  the  boiling  temperature  by  cinnamate  of  potash,  and  the  wkite 
crystalline  precipitate  is  well  washed  with  water.  —  2.  Cinnamic  tdd  i* 
continuously  boiled  with  a  great  excess  of  neutral  acetate  of  lead,  aad 
evaporated,  a  largo  quantity  of  acetic  acid  then  escaping;  and  the  geb- 
tinous  mass  is  a^ain  diluted  with  water,  the  solution  filtered,  and  the 
residue  washed  tor  some  time  with  water,  and  at  last  with  alcohol,  in 
order  to  remove  all  the  free  acid.  White  crystalline  powder,  veiy 
sparingly  soluble  in  water.     (Herzog.) 

Hersof. 

PbO 1118     ....       44-57     44-24 

18C  108        ....      43-06    43-34 

7H 7        ....        2-79    2-94 

30 24        ....        9-88    9-48 


C^H'PbO*  ....     250-8     ....     10000    100-00 

Rrrous  Cinnamate  is  pale  yellow.     (Herzog.) 

Ferric  Cinnamaie,  —  Cinnamate  of  ammonia  forms  with  scsquichlorid* 
of  iron  an  orange-coloured  precipitate,  not  cream-coloured  like  that  p^ 
duced  by  benzoate  of  ammonia.  Precipitated  by  alkaline  cinnanft^ 
from  solution  of  sesquioxide  of  iron  it  is  a  yellow  powder  like  ehro0^ 
yellow.    Difficultly  solnble  in  water.    (Heriog.) 
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CinfUimaU  ofCobaU,  obtaiDod  by  precipitating  a  cobalt  solution  with 
an  alkaline  cinnamaie  is  rose-red.  Cinnamate  of  Nickel  is  greenish 
vhite,  easily  soluble  in  alcohoL    (Herzog.) 

dnnaimaU  of  Copper,  —  Alkaline  cinnamates  precipitate  capric  salts 
of  a  bine  eolour  like  that  of  the  cornflower.  (Herzog.)  —  Warm  solu- 
tions of  cinnamate  of  ammonia  (cinnamate  of  potash)  (Hempel);  and  of 
salphate  of  copper  are  mixed,  and  the  salt  which  immediately  precipi- 
tates is  washed  and  dried,  first  in  the  air  then  at  1 OO''.     (E.  Kopp.) 

Blaish  white^  non- crystalline  powder,  still  containing  a  tolerable 
qaantity  of  water,  the  last  portions  of  which  cannot  be  removed  without 
incipient  decomposition.     (£.  Kopp.) 

Dj  dry  distillation  it  becomes  brown,  shrinks  together  as  the  decom- 
poation  proceeds,  and  gives  off  (at  1 50°,  according  to  Hempel)  carbonic 
add,  which  at  first  contains  one-third  of  carbonic  oxide,  and  afterwards 
a  little  caibnretted  hydrogen  gas,  while  cinnamene  (p.  1)  passes  over 
aia  ekar  oil,  and  (from  180°,  according  to  Hempel)  cinnamio  acid 
nUimee.    (£.  Kopp.) 

(Snnamftte  of  copper  is  sparingly  soluble  in  cold  water;  boiling  water 
faompoeee  it  into  an  acid  and  a  basic  salt.     (Herzog.) 

Mereuroiu  Cinnamate  is  white  and  sparingly  soluble  ;  menxurio 
mMBmaU  is  white.     (Herzog.) 

(Kmnamate  of  Silver.'^  a.  Acidf.  —  Contains  29*3  per  cent,  of  silver. 
(Harehand)    ' 

h.  Neutral.  —  Cinnamate  of  ammonia  is  precipitated  by  a  concen- 
trated solution  of  nitrate  of  silver,  and  the  salt,  which  separates  in  white 
lamios  (flaky,  according  to  Mulder,  and  if  the  cinnamate  of  ammonia  be 
added  to  the  silver  solution,  white  and  curdy,  according  to  Herzog),  is 
prei«ed  between  bibulous  paper,  moistened  with  water,  and  again  pressed. 
(Ddinaa  &  Peligot.) 

It  is  slowly  coloured  violet  by  exposure  to  light.  Somewhat  soluble 
in  water  (Mulder);  insoluble  in  pure  water,  but  soluble  in  presenco  of 
emaU  quantities  of  other  salts.     (Herzog.) 


Mulder. 


Damas  & 
Dried  in  vacuo  at  120*.  Peligot. 

18  C    108      ....     42-33     4224     ....  41-62 

7  H   7      ....       2-74     2-92     ....  304 

Ag 108-1  ....     42-38     41-61     ....  42-4.'> 

4  O   32      ....     12-55     13-23     ....  12-89 

C»H7AgO* 255-1  ....  100-00    100-00    ....  10000 

Jt  120'.  Fremy.  Herzog. 

18  C  41-82  41-77 

7  H 2-93  2-89 

Ag 42-52  42-31 

4  0 12-73  1303 

C»H'AgO*    100-00     100-00 

BertagnSni  foaud  42*69  p.  c  siWer.    The  salt  contains  43*68  p.  c.  silTer  and 
^  atom  witer  of  crystallisation,  which  is  not  given  off  at  100*.    (Marchand.) 
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The  alkaline  dmuunatea  fimn  with  abliitimM  ctaoU 
yellowiBh  preoipxiates  wbieh  blacken  in  die  light.     (Henog;) 

Ginnamio  aoid  does  not  combine  with  nitta.     (H&MiweCi^  J»  pr.  Okk 
69,  103.) 

Ginnamio  aoid  dusoWee  easily  in  aUolM,  and  is 


from  by  water.  (Damas  A  Pehgot)  It  dimolr^B  ia  4-S  prti  i 
abeolnte  alcohol  at  8<P.  (MitaeherlioL)  BimArm  Tenrearilymite 
(Heraog.) 


ThiodnnoL 

CAHonns.    Oompi.  rend.  25, 45a  • 

1.  When  anlphnretted  bydrogen  is  passed  to 
aloobolio  solution  of  cinnhjdramidey  the  lipoid 
wiihont  depositing  solphur,  and   on  staoding  depoaita 
white  powder,  which  is  washed  with  ideoh^.-^S.  Th 
formed  when  alcoholic  oil  of  cinnamon  is  treated  with  aalphidtef— ^ 
ninm. 


Snlphodmuunlo  Add. 
c«H»s«ow  =  C»*IP0«,a30». 

MARCnAND.    J.  pr,  Cheni.  16,  60. 

Herzoo.    N,  Br.  A^Hsh,  20,  164;  J.  pr.  Chem.  29,  51. 

MiTSCiiERLicn.    /.  pr,  Chem,  22,  197. 

Zimmtschw^elsdure,        * 

First  observed  (1839)  by  Marchand,  more  completely  ioTestigalsl  bgr 
Hcrzog  in  1843. 

Formation,  By  combining  cinnamic  acid  with  anhydrous  solphu* 
acid  (Marchand);  with  common  or  with  fuming  oil  of  vitriol.     (Herwf.' 

Preparation,  One  part  of  cinnamic  acid  is  dissolved  in  from  8  to  I! 
parts  of  fuming  sul])horic  acid  of  from  sp.  gr.  1*92  to  1*87,  which  cutf 
a  slight  rise  of  temperature,  but  no  evolution  of  snlphnrons  acid;  andtk 
mixture  is  dissolved  in  water  and  digested  with  carbonate  of  baiyta  till i 
filtered  sample  is  no  longer  precipitated  by  chloride  of  bariaoL  TW 
mixture  is  then  filtered,  and  sulphuric  acid  is  carefully  added  as  loaf  i* 
any  precipitate  is  formed  ;^-or,  since  it  is  difficult  to  hit  the  right  qasBtilJ 
of  sulphuric  acid,  basic  acetate  of  lead  is  added;  the  resulting  prceipiaK 
decomposed  by  sulphuretted  hydrogen;  and  the  filtrate  evaporated,  ix^ 
in  the  water-bath,  then  in  vacuo  over  oil  of  vitriol,  an  amorphow  pal* 
yellow  residue  then  remaining,  which  undergoes  no  further  chanp?  a: 
100".     (Herzog.) 

Pi^operties.  Crystallises  from  an  alcoholic  solution  in  long  ynu^ 
belonging  to  the  oblique  prismatic  system,  with  about  6  Atona  S  wattf. 
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1^  In  the  air  thej  attract  moisture  without  deliquescing,  but  in  vacuo  or  at 
I  25^  in  the  air,  they  give  off  water,  and  turn  white.  The  aqueous  solution 
reddens  litmus^  and  has  an  acid  taste.     (Herzog.) 


■ 


18  C  

8  H 

Dried  at  100°. 

108     .. 

8     . 

..    47-36    ... 
..      3-51     ... 
..     14-03    .... 
..    35-10    ... 

Herzog. 
Meatim 
....     47-58 
3*76 

4  O 

....     13*99 

2  80<  . 

80    .. 

....     34-67 

CWH80«,2808  228    ....  100-00    10000 

Decompontions.  1.  The  acid  dried  at  100°  melts  when  heated,  gives 
off  water,  and  carbonizes  without  volatilising,  giving  off  aromatic  odorous 
vapours,  and  leaving  a  difficultly  combustible  charcoal.  —  2.  It  dissolves 
in  concentrated  nitric  acid  without  disengagement  of  gas  or  rise  of  tem- 
perature. On  heating  the  mixture  to  44^  a  few  gas  bubbles  escape,  and 
ftt  50^  dense  red  vapours,  while  crystals  form  as  the  liquid  cools,  and 
leappear  without  increasing  in  quantity  when  it  is  heated.  No  smell  of 
bitter  almonds  is  perceptible,  even  at  90^  The  nitric  acid  solution 
mixed  with  chloride  of  barium  does  not  form  a  precipitate  of  sulphate  of 
baryta,  but  yields  after  some  time  a  light  crystalline  deposit,  which, 
however,  does  not  appear  to  be  sulphocinnamate  of  baryta.  —  3.  When 
solphocinnamic  acid  is  distilled  with  alcohol  and  hydrocnloric  acid,  and 
the  liquid  cohobated  three  times,  no  foreign  substance  passes  over,  but 
the  residue  yields  on  evaporation  stellate  groups  of  small  crystals, 
soluble  in  water  and  alcohol,  which  appear  to  be  either  sulphocinnamic 
aoidy  or  sulphocinnamic  ether.     (Herzog.) 

Camlnnalumi,  a.  With  Water.  Sulphocinnamic  acid  attracts  but 
little  moisture  in  the  air,  and  dissolves  readily  in  water. 

6.  With  Bases.  Sulphocinnamic  acid  is  bibasic.  The  neutral  salts 
contain  two  atoms  of  base  to  one  atom  of  acidf  in  the  acid  salts,  one  atom 
of  acid  is  combined  with  one  atom  of  base  and  one  atom  of  water,  which 
cannot  be  expelled  at  100°.  The  alkaline  sulphocinnamates,  when 
heated,  leave  a  residue  of  alkaline  sulphate  and  sulphite,  and  when 
ignited,  a  residue  which  gives  off  sulphuretted  hydrogen  with  acids.  The 
cinnamates  of  the  heavy  metals  leave  metallic  sulphides  when  ignited. 
The  acid  and  its  soluble  salts,  precipitate  the  solutions  of  basic  acetate 
of  lead  and  of  mercurous  nitrate,  and,  after  some  time,  that  of  chloride  of 
bttrium.    (Henog.) 

C^nnamate  of  Potash,  —  a.  Neutral.  —  The  acid  is  neutralised  with 
carbonate  of  potash,  or  the  baryta  salt  decomposed  by  sulphate  of  potash. 
The  solution  evaporated  in  vacuo  leaves  an  amorphous  yellow  mass, 
which  becomes  moist  in  the  air,  without  deliquescing.  Perfectly  neutral. 
Gives  off  2*91  p.  c.  water  when  dried  in  vacuo  at  100^  Dissolves  easily 
in  water;  with  great  difficulty  in  alcohol.     (Herzog.) 

In  vacuo,  Herzog. 

2  KO   94*4  ....    30-12    30*08 

C>«HW,2S0» 210      ....    6701     67-01 

Aq 9      ....      2*87    2*91 

-    ■         .   .. .  —  .      ,,.    .  ....  -  ■     ^.   ■  ,„      ■ 

C»H«KK>«,2S0S  +  Aq 313*4  ....  100*00    100-00 
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b.  Aci<!,  Cryetallisea  in  elender  needles  from  tbe  6o1iiii<m  of  ihe 
neutral  salt  on  tlio  addition  of  hydrochloric  acid.     Dissolves  with  grest 

difficulty  in  alcohol.     (Herzog.) 

Sulphocinnamate  of  Baryta,  —  a,  Keutt  al,  —  The  solotion  of  tlie 
baryta-salt  obtained  in  the  preparation  of  sulphocinnamic  acid,  beoomei 
covered,  when  evaporated  at  a  gentle  heat,  with  crusts  which  fall  to  the 
bottom,  and  are  renewed  until  almost  all  the  barytsrsalt  is  separated. 

The  crusts  appear  but  slightly  crystalline,  even  under  the  mioroscope. 
Pcnnancnt  in  the  air.  Dried  at  100°  it  gives  oflf  4-87  p.  o.  =  2  At.  water. 
Nearly  insoluble  in  water  (]  Gni.)     (Herzog.) 


2  BaO  

C'»H«0=,2SO»  .... 
2  Aq      

Crutts. 

153-2  .. 

210      .. 

18      .. 

..    40-19    ... 
..    55-09 
..      4-72    ... 

Henog. 
40-05 

4-87 

C«H«Ba«0',2S0*  +  2Aq....  381-2  .. 

At  100^ 
2  BaO    l.'iS-a  . 

..  100-00 

..     42-18     ... 
..     29-73    ... 
..       1-65    ... 
4-40     ... 
..     2204     ... 

41-92 

18  C     

a  H   

108      .. 

G 

30-08 

1-79 

2  O     

16      .. 

4-44 

2  SW 

80      .. 

21-77 

C'»H6B;rO»,iS03    . 

3G3-2  .. 

..  10000     ... 

100-00 

b.  Acid.  —  When  nitric  acid  is  added  to  the  solution  of  the  btr)'tft- 
salt  obtained  in  ihe  preparation  of  sulphocinnamic  acid,  and  e^-ajwratc*!, 
or  when  the  neutral  salt  a  is  boiled  with  water  containing  nitric  acid,  tbe 
liquid,  after  seme  evaporation,  deposits  on  cooling  beautiful,  delicti 
noodles  of  the  acid-salt.  Perniauent  in  the  air.  Loses  its  luiitre  at  100 » 
and  gives  off  5  74  per  cent.  =  2  atoms  of  water.  Sparingly  soluble  in 
water  and  in  alcohol.     (Herzog.) 

At  100".  Herzog. 

B.iO  7GG  ....     25  91     2o-88  ' 

C»^ir0^,2SO5  219      ....     74-09 

C''''^7Ba0^2SO» 295-6  ....  10000 

tSuI]Jiocuinama(e  of  Lunjta  and  Ammonia,  —  The  needles  of  Aa 
barjta-.'^alt  {b)  dissolve  in  dilute  ammonia,  and  yield  a  double  8«H  i" 
aggregated  prisms,  which  when  exposed  to  the  air  absorb  water  W" 
give  off  ammonia.     (Herzog.) 

Suljiliocinnamaie  of  Zinc  is  crystallisable.  (Marchand.)  StfJ' 
nodules.     (Herzog.) 

SulphoAnnamute  of  Copper,  —  The  solution  is  easily  deconipociblf* 
and  can  only  bo  concentrated  under  tbe  air-pump.     (Herzog.) 

^idphocinnamatt'  of  Silvtr.  —  When  neutral  sulphocinnamate  of  h»ryt» 
is  prccipiuited  with  nitrate  of  silver,  filtered,  and  the  filtrate  eTapoittc<^ 
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In   in   the  watcr-bath  and  then  in  var.uo,  tlie  solution  dries  up  to  a  grey, 
b    lastroiis,  brittle  crust.     On  evaporating  the  solution  over  the  open  fire 

reduction  is  apt  to  take  place,  and  then,  even  if  a  tolerable  quantity  of 

liquid  is  left,  the  whole  suddenly  solidifies  to  a  jelly, 
li  The  salt  when  heated  yields  metallic  silver  and  sulphide  of  silver, 

r    It  dissolves  easily   in  hot  water,  also  in  nitric  acid  and  in  ammonia, 
f    (Ileraog.) 

J  Herxog. 

2  AgO  232-2  ....    52-51     52-12 

C»«HH:)2,2S0»  210      ....     47-49 

C»H«Ag«0*,2S0»    442-2  ....  100-00 

Sulphocinnamic  acid  dissolves  readily  in  alcohol,  and  crystallises  on 
spontaneous  evaporation. 


Ginnamate  of  Methyl, 

E.  Kopp.     Compt.  rend.  21,  1377. 

ZimmtformeMter,  Ztmrniholxnaphtha,  C^nnamate  de  mUhyle, 

Hydrochloric  acid  |^as  is  passed  through  a  solution  of  3  parts  of 
cinnamic  acid  in  5  parts  of  absolute  alcohol,  and  the  product  distilled 
over  oxide  of  lead. 

Colourless  oil  of  sp.  gr.  1*106.  Boils  at  241^  Has  a  pleasant 
aromatic  odour. 


Ginnamate  of  Ethyl. 
C«H»0*  =  C*H»0,C"H'0'. 

Hkrzog.     N.  Br.  Arch.  17,  72;  20,  170. 
Marchand.     J.  pr.  Chem.  16,  429;  37,  281. 

E.  Kopp.     Ccmpt  rend.  21,  1376  ;  J,  pr.  Chem.  27,  280 ;  CompU  rend. 
24,  615;  N.  J.  Fharm.  11,  72. 

ZimmMnetter,  Zimmtnaptha,  Cinnamyldiher,  dnnamie  ether. 

Formation,  By  passing  hydrochloric  acid  gas  into  a  mixture  of 
cinnamic  acid  and  alcohol,     (tierzog,  Marchand,  Kopp.) 

The  oil  which  PUntaroour  prepared  by  decomposing^  cionameiQ  with  alcoholic 
potash,  is  not  dnnamic  ether.    £.  Kopp.    (It  is  bensylic  alcohol.    Kr.) 

Preparation.  1.  A  mixture  of  1  part  of  cinnamic  acid  with  6  parts 
of  alcohol  and  2  parts  of  hydrochloric  acid,  is  distilled  down  to  a  tnird. 
The  residue  forms  two  layers,  the  lower  of  which  is  the  ether.  It  is  washed 
irith  water;  dissolred  in  water  containing  alcohol;  agitated  with  a  solu- 
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tion  of  netttial  tetete  of  potaih,  wUeh 

from  the  resulting  bitartnte;  then  iltend,  misod  whb 

which  the  ether  ie  again  preoipitated,  wUIe  tertnto  of  potash  leai 


eolation;  and  distilled.  The  diitillalo  is  ihakon  m  wiA  oUonkif 
caleianii  and  after  two  daje,  deeanted  and  reetilod.  (HenHg.)  — 
2.  Marohand  distils  4  parts  of  absolato  aloolMd  with  8  puta  of  ( ' 
acid  and  1  part  of  hjdrochloiie  aeid;  ponn  baek  aoTond 
which  first  distils  over;  then  distils  till  thiee^bnrtha  haiwm  p 
washes  the  ether  remaining  in  the  retort  repeatedly  witii  waiss; 
decants  and  rectifies  orer  oxide  of  kad.  — &  TIm  aolatktai  of  S  |M 
of  cinnamic  acid  in  5  parts  of  alcohol  is  satmated  Iritli  tyfeodUflPsaBM 
gas,  and  the  oily  product  rectified  oyer  oxide  of  kad«    (K  Kopp.) 

Propertia.    Transparent^  rather  mobile  liquid.      More  btl^fy  if&w- 
ti ve  than  creosote,  beantifallj  iridescent  in  the  light,    ffiom^)   8p  gL 


P(E.fcipp);i 


1*131  (Herzog)  at  12^  (Marohand);   1126  at  0^  (B.  Kopp);  10498  rf 
20  2''  =  1-0656  at  0^      (H.  Kopp.)      Boiling   point   S6S-5   (B 
263""   at  758  m.m.     pressure   (Marohand) ;    288*    (B.   Kcipp) ; 
(Hofmann  &  Bljth);    261*6^,  — or,  with  the  ooneotioii  neeessHj  Iv 


the  lower  temperature  of  tiie  eolnmn  of  aeteuij  projeeting  oat  of  tti 
retort,  266^  (H.  Kopp.  Ann.  Fharm.  95,  S\B^  Yaponr-deuilj  6*517 
at  291^.  (Marohand.)  Permanent  in  the  air.  (Heraoff.)  Haa  am  i^ict- 
ably  sweet  odour  of  oranges  and  cinnamon.    (Rtnog.) 


29  C    ... 
12  H    ... 

1S2    .... 

7»'00    .•    f4*44    ^ 

6-91    e*9f    ..« 

18-19    18-69    .... 

7V» 
Ml 

4  0    ... 

32     .... 

18-99 

Ci2lino< 

176    .... 

C-vapour 

10000    100-00    «.. 

Measures. 
22    9*1520 

100-00 

U-KtLB    

12    ........    0-8316 

O-gas    

2    2-2186 

Ether-vapour    .. 

2     12-2022 

1 6-1011 

Becompositums,  1.  Cinnamic  ether  is  but  little,  if  at  all,  deoompoisl 
by  fuutiug  nitric  acid,  (Marohand.)  Concentrated  nitric  acid  oonTtrti 
it,  with  difficulty,  into  nitro-ciunamic  ether,  a  considerable  qoaati^ 
of  tlio  ether  being  at  the  same  time  decomposed  and  acid  libeiatei 
(E.  Kopp.) 

2.  vVith  alcoholic  ammonia  it  forms  a  crystalline  powdor  (probably 
cinnamido)  but  very  little  in  proportion  to  the  ether  consumed;  the  pro- 
duct is  not  largo,  even  when  ammoniacal  gas  is  passed  into  tbs  elksr. 
(Herzoff.) 

3.  with  potoili  it  forms  cinnamate  of  potash  and  aleohoL  (Va^ 
chand.) 

Cinnamic  other  is  nearly  insoluble  in  water,  readily  solablo  in  aicoM 
and  in  etker. 
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Ginnamein/ 
C«H"0*  =  C^«H'0,C"H'0*. 

Plantamour.     (1838.)    Ann.  Pharm,  27,  320;  30,  241. 

Fbemt.    Ann.  Ohim,  Phys.  70,  189;  Ann.  Pharm.  30,  328. 

Dbtillb.     Ann.  Pka}^.  74,  230;  J.  pr.  Chem,  50,  442;  Ann.  Pharm. 

97,  168. 
E.  Kopp.    Oompt.  ehim*  1850, 140< 

0//  qf  Ptrubaliom.  In  the  crystalliMd  state,  it  is  the  naiaeinnamein  of  Sdiarling, 
not  that  of  Fremy. 

Sourcei.  In  balsam  of  Peru ;  according  to  Simon  (i^.  £r.  Arch. 
29,  181,)  ready  fonned.  In  tolubalsam  (Fremy,  Deville),  a  statement 
which  Scharling  disputes.  By  distilling  tolubalsam  with  water,  and 
repeatedly  cohobating  the  distillate,  Deville  obtained  a  small  quantity  (a 
gramme  from  a  pound)  of  volatile  oil,  from  which  on  rectification  tolene 
psissed  over,  while  crystallised  benzoic  acid  and  cinnamein  remained,  the 
latter  distilling  at  340 — 350.  with  partial  decomposition.  (That  which 
passed  over  contained  79*86  —  8112  p.  c.  C,  and  7*62  to  883  p.  c.  H.) 

Formation.  By  dissolving  cinnamio  acid  in  pernvine,  an  acid  viscous 
liquid  is  formed,  which,  when  saturated  with  hydrochloric  acid,  yields  to 
boiling  water  a  neutral  oil  resembling  oinnamein  and  heavier  than  water. 
(Scharling.) 

Preparation.  Balsam  of  Peru  is  saponified  by  agitation  with  excess 
of  caustic  potash,  and  the  solid  soap  dissolved  in  water:  the  solution  on 
being  warmed  separates  after  a  few  minutes  into  two  layers,  and  the 
upper,  which  is  oily,  is  to  be  repeatedly  washed  with  water,  till  the  oil 
exhibits  a  faint  reddish  yellow  colour.  The  residual  water  is  evaporated 
in  the  water-bath;  the  oil  dissolved  in  warm  alcohol  and  evaporated;  and 
this  treatment  is  repeated  as  long  as  resin  separates  out  on  evaporation. 
(Plantamour.)  —  2.  Balsam  of  Peru  dissolved  in  alcohol  of  36°  is  treated 
with  alcoholic  potash,  whereby  a  compound  of  resin  with  potash  is  pre- 
cipitated; the  solution  is  mixed  with  water;  the  cinnamein  which  sepa- 
rates out  in  the  form  of  oil  is  separated  from  the  inferior  solution  of 
cinuamate  of  potash,  and  dissolved  in  freshly  rectified  rock-oil,  whereby 
resin  is  removed;  the  rock-oil  is  then  evaporated,  and  the  residual  oil 
placed  in  a  vacuo.  Cinnamein  thus  prepared  still  retains  styracin  in  solu- 
tion, the  quantity  varying  according  to  the  nature  of  the  balsam.  To  free 
it  from  this  impurity,  it  is  dissolved  in  weak  alcohol,  and  cooled  for  several 
days  below  0^,  as  long  as  a  crystalline  deposit  of  styracin  continues  to 
form.  (Fremy.)  —  3.  Balsam  of  Peru  is  repeatedly  boiled  with  aqueous 
carbonate  of  soda,  and  the  cionamate  of  soda  is  removed  by  washing,  the 
residue  then  separating  into  resin  and  a  yellowish  brown  liquid  which 
must  be  heated  to  170''  on  the  oil-bath,  and  distilled  in  steam  heated  to 
170^  Colourless  somewhat  milky  cinnamein  then  passes  over,  and  is 
freed  from  adhering  water  by  standing  for  some  time  in  a  warm  place, 
over  chloride  of  calcium.  Sometimes,  perhaps  always,  the  oinnamein 
thus  prepared  contains  in  solution  styracin,  which  partially  crystallises 
oat  itiet  long  standing.    (Soharling.)    Calcined  magnesia  or  oxide  of 
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lead  also  separates  cinnamein  from  Italsain  of  Porn^  by  combining  with  the 
cinnaniic  acid  and  separating  resin.     (Simon.) 

FropertUs.  Faintly  coloured  (Fremy),  colourlessi  strongly  xefrftcting 
oil  (Scharling),  which  remains  liquid  when  cooled  in  a  freeim^  mixture 
for  several  days  (Fremy),'' to  -  12"*  (Plantamour),  to  15*  (Sdimriing) 
(  —  15°  t).  When  dnnamein  is  kept  under  water,  there  are  formed  alter  wont  toM 
solid  crystals  (  »  metacinoamein),  which  melt  at  12 — 15**,  toroetiiiies  resoUdiiy  ate 
cooling  and  standing,  bat  after  solution  in  boiling  alcohol  cannot  again  be  obCabied  ii 
the  crystalline  form.  (Scharling.)  Boils  at  805"  and  distils  without  decompo- 
sition (Flantamour);  between  340  and  850%  with  partial  daoompodtioB. 
(Deville,  Fremy.)  It  has  a  feeble  pleasant  odour.  Its  taste  u  sharp 
(Froniy),  aromatic,  recalling  that  of  iat.  (Scharling.)  Makes  grease  spots 
on  paper.  (Fremy.)  Sp.  gr.  1*098  at  14°;  1*0925  at  25°.  (Soharliiig.) 
Neutral. 


32  C    

192     . 

...    80*67     ... 
...      5*88    ... 
...     13-45     ... 

Fremy. 

77-68  to  79*08 

610   „    6*50 

16-27  „  14-42 

PkntiBOW. 
....     79-55 

14  H    

14     . 

....       6-25 

4  0     

32    . 

....     14-20 

c»H'*a« 

238     .. 

...  10000    .... 

....  10000      10000 

....  100-00 

Scharling. 
Oil.  CryMtaU. 

32  C 79-18  to  80-24    ....    80-21 

14  H 6-56   „    603     ....      6-07 

4  0 14-26   „  13-73     ....     13-72 

C3«H»0*  10000       100-00     ....  10000 

It  U  C»HWO<.   (Plantamour),  C^W^OK     (Fremy.)      E.  Kopp  regarded  it  M 
identical  with  styracin,  which  Scharliog  disproved. 

J)eeompo9itu>ns,  Cinnamein  slowly  absorbs  moist  oxygen,  (Fremy.) 
When  exposed  for  years  to  air  and  to  lufhty  it  assumes  a  rancid  odonr  and 
acid  reaction.  Cinnamein  which  had  been  kept  for  years  in  %  closed 
vessel  had  become  turbid;  when  distilled,  it  began  to  boil  at  230°,  ind 
yielded  a  few  drops  of  a  slightly  empyroumatic  distillate,  while  a  solid 
substance  separated.  When  the  residue  was  poured  into  alcohol  of  93°  Tr.* 
part  of  it  dissolved  immediately  and  the  rest  on  boiling;  on  cooling,  wkits 
flakes  were  deposited  which  dissolved  in  boiling  alcohol  but  not  in  eoU 
alcohol,  resembled  coagulated  albumen  when  dry,  and  became  transpanm 
at  120°  without  melting  or  becoming  brittle.  These  flakes  contain  30-08 
p.  c.  C.  and  6*23  p.  c.  II.,  and  are  therefore  amorphous  cinnamein.— 
Crystallised  cinnamein  preserved  in  a  glass  vessel  for  a  year,  melted  torn 
viscous  mass,  and  in  another  year  became  a  solid  transparent  amoipbou 
mass.     ^Scharling,) 

2.  Cmnamein  is  partially  decomposed  by  didUUiiion,  leaving  «  small 
Quantity  of  tar,  and  yielding  a  distillate  diflfering  in  composiUon  fraa 
tno  oriffiual  substance.     (Fremy  )    (See  page  283.) 

3.  It  is  immediately  resinized  by  oil  of  vitriol;  the  resin  poriflied  by 
boiling  with  water  contains  708  p.  c.  G.  and  6*5  p.  c.  H.,  and  is  therelbte 
cinnamein  +  water  (C'*H'*0'  +  4  Aq,  which  requires  720  p.  o.  C.  aod 
006  p.  c.  H.     (Fremy.) 

4.  Forms  a  crystalline  compound  with  cA/ortn^.  (Plantamour.)  Slowly 
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absorbs  cLlorine,  more  easily  when  heated^  becoming  at  the  same  time 
eolonred  and  thickened^  and  when  distilled  ultimately  yields  chloride  of 
benzoyl  together  with  an  oil.     (Fremy.) 

5.  NUrie  acid  acts  briskly  on  cmnam^in  when  heated,  forming  a 
yellow  resin  and  a  large  quantity  of  bitter  almond  oiL  Peroxide  of  lead 
acts  in  a  similar  manner.     (Fremy.) 

6.  Cinnamein  forms  a  crystalline  compound  with  ammonia.  (Planta- 
monr.) 

7.  Mixed  with  histUphide  of  carbon  and  powdered  hydrate  of  potash, 
it  forms  a  saline  mass  containing  xanthate  of  potash.     (Scharling.) 

8.  Rapidly  treated  with  very  concentrated  potash-ley ,  or  melted  with 
hydrate  of  potash,  it  gives  off  hydrogen,  and  passes  into  cinnamate  (cin- 
namate  and  benzoate)  of  potash.     (Fremy.) 

Treated  with  very  concentrated  potash-ley  in  the  cold,  or  with  alco- 
holic potash,  it  is  completely  resolved  in  24  hours,  without  disengagement 
of  gas  or  absorption  of  oxygen  into  benzylic  alcohol,  and  cinnamate  of 
potash: 

C«HWO^  +   KO,HO  =  C"H80«  +  OnVKO*. 

By  the  continued  action  of  the  potash,  the  benzylic  alcohol  may  be  con- 
Terted  into  toluol. 

In  contact  with  very  concentrated  solution  of  potash,  ciunamcin  soon 
changes  its  appearance,  becomes  thicker,  and  then  solid  :  after  24  hours 
water  dissolves  the  greater  part,  and  separates  peruvin  (a  mixture  of 
benzylic  alcohol  and  toluol :  Kr.)  as  an  oil  which  floats  on  the  surface. 
(Fremy.) 

Cinnamein  solidifies  with  alcoholic  potash  to  a  soft,  yellow,  pleasant 
smelling  soap.  When  this  soap  is  dissolved  injvater,  oil  separates  on  the 
surface,  which  on  distillation  passes  over  as  a  transparent,  aromatic 
odorous,  refracting  oil,  heavier  than  water  and  consisting  of  cinnamate 
of  ethyl  (benzylic  alcohol :  Kraut).  By  continuing  the  distillation, 
water  being  added  to  the  dry  residue,  a  second  clear  yellow  oil  is 
obtained;  of  less  agreeable  aromatic  odour,  and  lighter  than  water;  this  oil 
is  the  peruvin  of  Fremy.  More  of  this  peruvin  is  obtained,  when  water 
18  added  to  the  residue,  and  the  supernatant  oil  is  removed  and  distilled 
alone.  From  the  residue  in  the  retort,  after  solution  in  water,  hydro- 
ehlorio  acid  precipitates  cinnamic  add  and  carbobenzoic  acid.  rPianta- 
moor.)  (Cinnamic  acid  and  amorjphous  benzoic  acid.  Kraut)  By  con- 
tinued boiling  of  cinnamein  with  potash-ley,  Scharling  once  obtained 
Fremy*8  peruvin;  but  when  he  distilled  cinnamgin  prepared  from  another 
balsam,  with  potash-ley  or  alcoholic  potash,  a  distillate  was  obtained  which 
had  a  different  odour  and  greater  specific  gravity  than  peruvin,  and  dis- 
solved with  tolerable  facility  in  water.  Separated  from  this  solution  by 
common  salt,  then  dried  for  some  days  over  chloride  of  calcium,  and  dis- 
tilledy  this  oil  gave  off  traces  of  alcohol,  and  then  an  oil  boiling  between 
150"*  and  205''  (after  rectification  at  179'')  which  was  benzylic  alcohol, 
and  afterwards  a  neutral  distillate,  which  solidified  in  the  neck  of  the 
retort  to  a  crystalline  mass,  which,  when  dissolved  in  alcohol  and  exposed 
to  the  air,  became  converted  in  six  weeks  into  benzoic  acid. 

Cinnamein  scarcely  dissolves  in  water.  It  dissolves  in  alcohol  and  in 
ether. 
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Styracin. 

BoNASTRE.     (1827.)    J.  Pharm.  13, 149;  17,  348;  N.  !Pr.  24,  2,  236, 

Lepaqs.     J.  Okim.  med.  18,  726. 

Fremy.    Ann.  Chim,  Fhyi,  70,  196;  Ann,  Pharm  30,  335. 

£.  Simon.    Ann.  Fharm.  31,  273;  iT.  j?r.  ArO.  29, 182;  iliu.  /"Aim 

71.  357, 
Fr.  Toel.     Ann.  Pharm.  70,  1, 
Ad.  Stbecker.    Ann.  Pharm.  70,  10;  74,  112. 
Juu  WoLFP.    Ann.  Pharm,  75,  397. 
£.  Kopp.     C7omi><.  chim.  1850,  140. 
GoasMANN.     -4n/i.  Pharm.  99,  376. 
ScuARLiNG.     -4nn.  Pharm.  97,  90  and  174. 

Meiacinnamein.    (Fremy.)    Zimmtsaurer,    Zimmtaleokol. 

Discovered  by  Bonastre  in  1827,  iDTestigated  by  Simon  and  T6el.  Stated  Vr 
E.  Kopp  to  be  identical  with  cinnamein,  which  was  however  dispflxyred  by  Seharliif. 
Tho  correot  formula  waa  first  given  by  Fremy  and  Str«cker. 

Sourcig.  In  liqnid  storax.  —  In  balsam  of  Pern;  it  is  often  cmh 
tatned  in  the  cinnamein  prepared  from  that  substance,  and  aepaimtes  fnm 
the  cinnamein  which  has  oeen  dissolved  in  weak  alcohol,  either  when  oooled 
aeveral  degrees  below  0°,  or  after  standing  for  some  time,     (Seharling.) 

Preparation.  When  the  solution  of  liquid  storax  In  alcohol  It 
exposed  to  a  temperature  of  1 5^  —  1 8^  fine  needles  separata  out  in  about 
six  months,  f  Bonastre.)  —  2.  Fresh  liquid  storax  is  treated  with  coM 
alcohol,  which  leaves  stjracin  undissolved.  (Bonastre.) — 8.  Commer^ 
storax  is  treated  with  cold  ether;  the  ether  poured  off  after  two  daji; 
the  residue  dissolved  in  boiling  alcohol  of  40°;  the  liquid  filtered;  and 
the  alcoholic  solution  allowed  to  evaporate:  styracin  then  cfyvtallises 
out,  and  is  obtained  puro  bjr  washing  with  cold  alcohol,  drying  between 
paper,  and  recrystalhsation  from  alcohol.  (The  alcoholic  eolation  of 
storax  which  has  not  been  treated  with  ether,  likewise  deposits  stjnehi 
on  evaporation,  but  in  an  impure  form ;  Lepage.)  —  4*  Liqnid  etorax  if 
distilled  with  half  to  seven-tenth  parts  of  crystallised  carbonate  of 
soda  and  water^  whereupon  stjrol  jiasses  over;  and  the  residual  liqvida 
which  contains  cinnamate  of  soda,  is  poured  off  from  the  resinoos  nuMi, 
which  is  then  washed  with  water,  dried,  and  dissolved  in  20  parts  of 
boiling  alcohol  of  sp.  gr  .0*825.  The  liqnid  is  then  filtered;  two-thirdt 
of  the  soUtion  distilled  off;  and  the  residue  cooled,  whereupon  almotl 
all  the  styracin  is  deposited,  as  a  coarse  crystalline  powder,  which  it 
pressed  between  paper,  repeatedly  washed  with  cold  alcohol,  and  again 
pressed,  till  it  is  no  longer  sticky  from  adhering  resin,  bnt  forms  a 
white  dry  mass.  As  this  mass  still  contains  soda,  it  is  powdered  and 
dissolved  In  seven  parts  of  ether ;  the  liqnid  filtered  from  the  soda- 
compound;  and  the  ether  distilled  ofi*  in  the  water-bath:  pure  styradn 
then  remains.  (Simon.)  —  5.  Toel  dries  the  resinous  cake  which  remains 
after  tho  distillation  of  liquid  storax,  with  carbonate  of  soda  and  wmtor  (4) 
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after  it  haa  been  freed  from  the  solution  of  cinnamate  of  soda; 
macerates  it  repeatedly  with  cold  alcohol,  which  extracts  the  colouring 
resin,  and  leaves  most  of  the  styracin  but  little  coloured;  and  obtains  the 
styracin  quite  pure  by  repeated  crystallisation  from  ether-alcohol.  Wolff 
allows  the  resinous  cake  to  stand  for  some  time  in  cold  alcohol,  when  it 
soon  becomes  crystalline;  frees  the  crystals  from  resin  by  dissolving  them 
in  boiling  alcohol,  and  precipitating  the  resin  with  suffar  of  lead;  and  fre- 
quently recrystallises,  first  from  ether-alcohol,  then  from  ether.— 
6.  After  distilling  liquid  storax  with  water,  and  repeatedly  boiling  out 
the  residue  with  carbonate  of  soda,  the  undissolved  poriiim  is  slowly 
allowed  to  cool  to  dO°  —  40°:  the  mass  then  becomes  tough  and  spongy, 
and  a  yellow  oil  collects  in  its  pores.  This  oil  made  to  run  out  by 
kneading  and  pressing,  and  then  filtered,  solidifies  after  some  time  into  a 
orystalline  mass,  which  is  purified  by  recrystallisation  from  alcohol.|  The 
residual  mass  still  contains  much  styracin,  and  is  therefore  worked  up 
for  styrone.  (E.  Kopp.)  —  7.  After  distilling  liquid  storax  with  water, 
.and  repeatedly  boiling  the  residue  with  can)onate  of  soda,  the  residue 
separates  into  a  solid  dark  resin  and  liquid  styracin.  The  latter  is  poured 
off,  transferred  to  a  flask,  which  is  placed  in  an  oil-bath  at  the  temperature 
of  180^,  and  distilled  by  passing  steam  heated  to  180°  through  it;  it  then 
passes  over  as  a  white  milky  oil,  which,  when  freed  from  water,  solidifies 
Ml  standing  in^open  vessels,  to  a  faintly  coloured  crystalline  mass,  which 
may  be  recrystaflised  from  alcohol.  (Scharling.^  —  8.  Li<^uid  storfix  is 
maeerated  or  digested  at  a  temperature  not  exceeainar  30^^  with  five  to  six 
parts  of  dilute  soda-ley,  till  the  residue  becomes  colourless;  this  residue 
is  oolleeted,  washed,  dried  and  dissolved  in  alcohol  containing  ether; 
and  from  the  solution,  which,  if  not  colourless,  is  to  be  rendered  so 
hy  treatment  with  animal  charcoal,  pure  styracin  erystalllses  out. 
(ubssmann.) 

Pi'opeHies,  Long,  colourless,  rectangular  prisms,  grouped  in  tufts. 
(Bonastre,  Toel.)  Star-shaped  crystals.  (Simon.)  Crystallises  from 
alcoholic  solution  in  very  fine,  concentri^ly  arranged  needles.  (Simon.^ 
Beparates  partially  as  an  oil.  (Bonastre.)  As  hard  as  wax.  (Bonastre.) 
Melts  below  100*  (Bonastre);  at  38^  (Lepage,  E.  Kopp);  44**  (Toel, 
Scjiarling);  50°  (Simon);  and  therefore  melts  in  boiling  water  to  an  oil 
(floating  npon  water:  Lepage),  which  solidifies  to  a  noncrystalline 
mass  op  cooling.  (Simon.)  After  being  crystallised,  it  does  not  melt  in 
the  heat  gf  the  sun.  (Scharling.)  Fused  styracin  frequently  does  not 
resolidify  (^.  Kopp);  solidifies,  long  after  cooling,  in  concentrically 
grouped  needles,  more  rapidly  when  touched  by  sharp  bodies.  (Toel!) 
ipecifio  gravity  of  the  liquid,  1-085  at  W'5.  (Scharling.)  Tasteless. 
(Lepage,  Toel.)  Inodorous.  (Toel.)  Smells  of  vanilla  (Bonastre); 
Tory  measantly  aromatic.  (Lepage.)  Neutral.  Permanent  m  the  air. 
(Wolff.)  Not  volatile;  on  being  heated  above  the  melting  point,  it  creeps 
np  the  sides  of  the  vesseL  (Toel.)  Distils  without  decomposition  m 
steam  heated  to  180°.     (Scharling.) 
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16  H  
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Henry  found  76*27  p.  c.  C,  5'50  U,  »nd  18*23  O,  {J.  PJkarm,  20*63.)  Tod  ak> 
latecl  fftim  his  analyses  the  formula  C«*il^i«  j  Streckcr,  the  fortntili  here  ipT«a.  f^ 
wad  Scbarling  (*)  examined  styracin  from  Ptm  b«lsam* 

Patymeric  with  cianitnic  aldehyde* 


Decompositir/ns.  Stynicin  when  not  perfectly  pure  becomes 
Ibo  air.  (Walff,)  —2.  It  la  changed  by  nilru  acid  to  a  yellow, 
able,  tasteless  substance,  giving  ofl*  at  the  same  time  the  odowrof  ^t;^ 
almoatls.  (Lepage,)  On  distilLuion  with  nitric  awiid,  it  yields  wilti 
bitter  almond^j,  Tba  rectiOed  distilLite  contains  hydrocyanic  icid;  lib 
residue  in  the  retort  beutoic  acid,  picric  acid,  and  resin  (Simon)*  W 
zt>io  acid  and  nitrobenzoic  acid.  (K.  Kopp).  —  3.  Yields  oil  of  hrti* 
aluionds  when  dietilled  with  bichromate  of  pohuth  (Simon),  or  witb^oKiiir 
of  manganese  and  sulphuric  acid  (T<>el);  with  chroniic  acid  it  ^resmUd 
bitter  almonds,  benzoic  acid  and  resin.  (C»  Kopp.)  —4.  It  is  rgiliniirrl 
by  cold,  more  strongly  by  hot  oU  of  vitriol  (Lepage),  yielding  citmm: 
acid,  and  a  brown  auGi^tance  insoluble  in  water  aud  in  salino  BoUlMa 
(E.  Kopp.)  —  5.  Bry  chhrine  chaugoa  styracin j  with  feeble  diilUfiff 
nient  of  heat,  into  a  tough,  viscont  mass,  and  at  100^  completely,  bH 
chtorostyracin.  (Toel,  E.  Kopp.)  With  chlorine  it  forms  a  product'pc»€»- 
bling  chloride  of  cinnamyL  (Fremy.) — C.  Heated  with  hydnUe  of  poto«i» 
it  is  completely  changed  into  cinnamato  of  potash,  boat  being  " 
(Fromy.)  —  7.  If  to  gtyra.cin  dissolved  in  alcohol,  a  great  iuc( 
is  added^  the  mass  coagulates  from  separation  of  the  cinuamate  of 
while  styrone  remains  in  solution.  (Simon.)  Distilled  v  "  ^  *  * 
decomposes  into  cinnamate  of  soda  and  a  volatile  oil^  u 
(Simon);  into  cinnamate  of  soda  and  styrone.  (Toel^  AVolll'.)  —  5.  i^^ 
tilled  with  hydrate  of  lime  it  yields  an  oil  isomerio  with  beoult  ^ 
dilTeriug  from  it  and  from  cinnamene. 

ConMnatioiis,  Styracin  is  completely  insoluble  in  wnier.  It  <b0 
not  combine  with  lime,  even  at  the  boiling  heat.  (Bonaatf^)  Ktit^ 
does  it  dis^solve  in  ammotiia,  soda  or  potasb*  (Lep<age.)  It  diMi  mA 
combine  with  acids^  but  is  rendered  more  soluble  by  them.  The  i 
of  one  part  of  styracin  in  eight  parts  of  boiling  alcohol,  wKjeb 
turbid  on  cooling,  is  immediately  rendered  clear  by  the  additke  d 
Bulphurio  acid^  glacial  acetic  acid,  or  ciunamic  acid.  Whea  a%jmm  >* 
di^olved  in  alcohol  containing  sulphuric  acid,  and  the  aolution  en 
in  the  air,  the  residue,  even  after  repeated  washing  with  water,  < 
inlphuric  acid,  which  cannot  be  extracted  by  water,  batttmybei 
iiised  by  ignition  with  soda.     (Simon.) 

Styracin  dissolves  but  sparinsly  in  alcohol  of  BB^^  pretty  Mitlf  ia 
alcohol  of  40^  (Lepage.)  It  dissolves  in  21  parts  of  cold,  in  B  pi^ 
of  boiling  nlcohol  of  sp.  gr.  0  825  ^Simon);  the  eolation  te  tm^i^ 
milky  by  water.  (Lepage.)  It  is  but  sparingly  soluble  in  eel 
of  93^  Tr«,  the  hot  aaturatod  solation  deposite  oil  or  oryatftle  eo 
(Scharling.) 
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« 
It  dissolves  in  3  parts  of  cold  ether,  but  crystallises  less  beautifully 
from  this  solution  than  from  alcohol.  (Simon.)  The  solution  of  styracin 
in  ether-alcohol  forms^  before  the  commencement  of  the  crystallisation, 
two  layers,  the  upper  of  which  is  principally  ether  containing  a  little 
particularly  pure  styracin,  while  the  lower  yellowish  layer  contains 
alcohol  and  almost  all  the  styracin.  This  layer  becomes  gradually  tur- 
bid, and  solidifies  to  verrucose  crystals  when  touched  with  sharp  sub- 
stances.    (Wolff.) 


Appendix. 
Cmnamate  qftlyracin,  Acid  cinnamate  qf  stifmein,  Acid  einnanuite  qftiyrtme. 

Remains  in  the  water  left  in  the  distilling  vessel,  when  liquid  storax 
is  distilled  with  water,  and  is  obtained  in  beautiful  crystals  by  evapora- 
tion and  boiling  the  solution  with  animal  charcoal.     (Simon.) 

Acids  precipitate  cinnamic  acid  from  the  aqueous  solution  of  cinna- 
mate of  styracin;  alkalis  precipitate  styracin.  The  compound  dissolves 
in  60  to  70  parts  of  cold  alcohol.     (Simon) 


Myroxocarpin. 

Stbnhousb.    Ann.  Fharm.  77,  306. 
ScHABLiNG.    Ann.  Pkarm.  97,  69. 

Sources,  In  the  white  balsam  of  Sonsonaie,  and  of  San  Salvador 
(Guatemala)  which,  according  to  Pereira,  is  obtained  by  pressure  from 
the  fruit  of  a  myrospermum.     (Stenhouse,  Scharling.) 

Preparation,  The  balsan^  is  digested  with  alcohol,  and  the  crystals 
which  separate  after  ]  2  hours  are  collected,  and  purified  by  repeated 
recrystallisation  with  a  little  animal  charcoal.  One  pound  of  balsam 
jrields  an  ounce  of  myroxocarpin.     (Stenhouse.) 

Properties  Broad  thin  prisms,  more  than  an  inch  long,  belonging  to 
the  right  prismatic  system,  and  having  the  lustre  of  nitrate  of  silver. 

ooP.  oP.  oof 00.  Poo.  2i^oo.  Poo.  2Poo  (ooP  :  ooP  =  102°  12';  Poo   : 

oP  =  127°  4';  2P«  :  oP  =  110°  41';  Poo  :  oP  =  133°  7';  2Poo  :  oP 
=  115°  5\  Ratio  of  the  principal  axis  to  the  lateral  axes  =  1  :  0,9363  : 
0-7553.     (Miller.) 

Hard  and  brittle.  Tasteless.  Inodorous.  Neutral.  Does  not  lose 
weight  at  100°.  Melts  at  115°  to  a  transparent  glass  which  does  not  crys- 
tallise on  cooling,  but  only  after  solution  in  alcohol.    (Stenhouse.) 

Stenhouse. 
Calculation  according  to  Stenhouse.  mean. 

48  C  288     ....     77-63    77-10 

35  H 35     ....       9-43     9-51 

6  O  48     ....     12-94     13-39 

0?8H»0«   371     ....  100-00    100-00 
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Jkoompogiiwms,    WWb 
bat  pwtimUj,  the  nwlM  be 
laige  qaaBti^  of  aeetie  aeid. — i. 
dnuigad  uto  a  ddorinated  vbu,  w 
aad  dkiolTad  in  ftlooM,  in^ttti  to  it 
mUrie  mad  witk  the  aid  of  heal»  it  ia 
withoat  formatioD  of  pierie  a«sid  or  aaj  partiealar  m£L 

Does  not  diasolre  m  water,  other  eold  or  hoi. 


Does  not  diasolre  in  aeida  or  alkalii^  and  ia  not  eliai^ged  hj  boiE^ 
potash. 

Dissolres  paiiiaUj  in  eold  alei^l,  and  in  ether,  readily  ia  the  one 
liquids  when  warm.    (Stenhonae.) 


Resin  from  Tola4ial8ani. 

Frbmy.    Awn.  Ckim.  Phy.  70,  199;  Ann.  Pkarm.  90,  837. 
H.  Dbville.    iT.  Ann.  Chim.  Fkyg.  S,  163. 
E.  Kopp.    Campi.  chim.  1849, 150. 

Aeoording  to  Fremy,  the  resins  of  Pem-l. 

and  of  beozoin    are  the  same,  and  haTe   Uie 

the  resin  prodaced  by  oil  of  mrioi  from  etnnamein,  ria.  ^EFOFs 
ciiiDamein  +  water.  Thej  gire  a  beautiful  red  coloration  with  oil  d 
vitriol. 


Fremy. 

a. 

b. 

e. 

c    

7105     .. 

...     69-97     .. 

..     70-48 

H 

6-94     ... 

....       6-20     .. 

6-58 

O  

2201     ... 

23-83     . 

..     22-94 

10000     ... 

....  10000     . 

..  100-00 

From  balsam  of  Tolu,  Kopp  obtained  a- andyS-reein;  I>eTille  osij 
obtaiued  a-resin  agreeing  with  Kopp's  /S-resin.  (But  by  his  method  of 
preparation,  a-resin  might,  by  absorbing  oxygen,  pass  into  frma- 
Fremy*8  analyses  agree  with  a  mixtore  of  a-  and  /3-reeia.     Kr.) 

a-resin,  Tolu  balsam  freed  from  volatile  oil  and  from  einnamie  sod 
is  exhausted  with  cold  alcohol;  the  solution  is  evaporated  and  tbeiea- 
dual  brown,  brittle  resin,  to  which  alcohol  tenaciously  adheres^  is  hM 
with  water  containing  hydrochloric  acid,  to  extract  the  carbonate  of  loJi 
as  completely  as  possible,  then  powdered  and  dried  in  vacuo,  first  at  tW 
ordinary  tem{>eratare,  and  afterwards  at  100''.  It  is  obtained  peHcctlj 
pure  by  drenching  it  with  cold  alcohol,  pouring  off  the  aloohol  alter  aibort 
time,  evaporating  the  solution,  and  treating  the  powdered  lesidue  fbtrflr 
five  times  for  ^ve  minutes  with  alcohol  or  ether.  The  last  soIatioB  ks^ 
pure  a-resin  on  evaporation. 
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Brown,  lustroas  resin.      Brittle  when  cold.      Cakes   together  after 
being  powdered  even  at  16°,  and  melts  completely  at  60"". 


86  C  

18  H 

216  . 

18  .. 

...  72-48  .., 
...   604  .. 
...  21-58  .. 

E.  Kopp. 

72-19 

6-38 

8  O  

... .  64  . 

21-43 

C»H>»0«  . 

298  . 

...  100-00  .. 

100-00 

The  resin  contained  0*5  per  cent,  of  carbonate  of  lime  and  carbonate  of  floda»  which 
were  allowed  for  in  the  calculation. 

Decompositions.  When  exposed  in  the  state  of  powder  to  moist  air 
and  to  light,  it  becomes  darker  and  heavier;  afterwards  gives  up  but 
little  cinnamic  acid  to  dilute  aaueous  carbonate  of  soda;  and  is  no  longer 
completely  solnble  in  cold  alcohol,  but  leaves  a  residue  of  /9-resin.  Dis- 
solved in  pota*ih  it  absorbs  oxygen;  acids  then  precipitate  /3-resin. 

2.  Burns  with  a  bright  fuliginous  flame. 

3.  By  dry  distillation  it  yields  gases  consisting  of  carbonic  oxide 
and  carbonic  acid,  an  oil  which  is  changed  by  caustic  potash  into  toluol 
and  benzoic  acid,  and  another  clear  neutral  oil,  which  F)oils  above  250°, 
and  is  carbonised  by  oil  of  vitriol. 

4.  It  is  coloured  red  by  oil  of  vitriol,  and  dissolved  even  in  the  cold; 
after  a  short  time,  water  precipitates  a  red  resin  free  from  sulphuric  acid;  ' 
after  a  longer  action  of  the  oil  of  vitriol,  water  produces  no  precipitate^ 
the  red  solution  then  containing  a  conjugated  sulphuric  acid. 

5.  By  treating  the  resin  with  nitric  acid,  coloured  amorphous  benzoic 
acid  (xii,  46)  is  formed,  together  with  oil  of  bitter  almonds,  hydrocyanic 
acid,  a  little  carbonic  acid,  and  much  nitrogen.  No  picric  acid  is  pro- 
duced at  the  same  time.  , 

6.  On  distilling  the  resin  with  concentrated  potash-le^,  toluol  and 
water  pass  over;  from  the  residue  in  the  retort  after  solution  in  water, 
acids  precipitate  benzoic  acid  and  resin.     (Kopp.) 

It  colours  water  yellow  after  long  boiling.  Dissolves  easily  in  aqueous 
caustic  alkalis;  by  concentrated  potash,  a  brown  resinate  of  potash  is 
precipitated,  which  dissolves  in  pure  water. 

Dissolves  readily  in  cold  alcohol  and  in  ether. 

p-resin.  Remains  after  the  balsam  has  been  exhausted  with  cold 
alcohol.  Powdered  balsam  of  Tolu,  freed  from  volatile  oil  and  cinnamic 
acid,  is  treated  eight  or  ten  times  with  renewed  quantities  of  cold  alcohol 
and  ether;  and  the  residue  is  boiled  with  slightly  acid  water  in  order  to 
remove  the  alcohol.  (Kopp.)  Balsam  of  Tolu  is  boiled  with  as  little 
potash -ley  as  possible,  and  the  liquid  is  greatly  diluted  and  saturated 
with  carbonic  acid,  by  which  the  resinate  of  potash  is  partially  decom- 
posed and  resin  is  precipitated.  Chloride  of  calcium  is  then  added ; 
the  precipitate  of  carbonate  and  resinate  of  lime  collected  on  a  filter,  and 
decomposed  by  hydrochloric  acid;  the  residue  dissolved  in  alcohol;  and 
the  solution  precipitated  by  water.     (Deville.) 

Properties,  Pale,  yellowish  brown,  brittle,  easily  pulverisable, 
inodorous,  and  tasteless  resin,  which  melts  only  above  100"*.  (Kopp.) 
Rose-red  powder,  the  colour  of  which  appears  to  be  changed  by  air  and 
light.  Smells  faintly  of  vanilla.  Readily  attracts  moisture.  When  pure, 
it  remains  pulverulent  at  102°  to  103°  C.     (Deville.) 

\5  ^ 
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36  C     216    ....    68-S5 68-84  .-. 

20  H    20    ....      6*82    6-60  ^      6-41 

10  O    80    ....    26-88    ^.^    26'16  ....     85-30 

C»H«0» 316    ....  10000    100-00  ....  100-00 

After  inbtracting  2*5  p.  c.  ash.    (B.  Kopp.) 


Deeompaskioni.  1.  With  faming  nUric  add,  it  tekee  fiio  oad  km 
(Deyille.)  It  is  changed  by  nitric  acid  like  o-remn.  Nitne  wad  at- 
taining chlorine  (hot  not  that  which  is  free  from  eUorine),  oonvefti  it  iili 
oxalic  acid.  (Kopp.^  —  2.  When  treated  with  conoentnlad  potmtkk§,  k 
yields  at  first,  rery  little  volatile  oil,  which  is  formed  ohIt  atannylj^ 
temperature  and  when  the  mass  has  become  dry,  and  finally  il  m/lmm 
(Kopp.) 

Dissolres  in  cold  aU  ofvUriol  with  reddish  brown  eolonr;  tiie  solilia 
becomes  violet  by  attracting  moistnre  from  the  air.  DiiaolTOi  in  fiUti 
(even  very  dilate,  according  to  Deville)  with  dariL  brown  mim* 
(Kopp.) 

Dissolves  in  alcohol  (Deville);  is  bnt  sparingly  oolablo  in  coM  ikiU 
and  ether.     (Kopp.) 


Ginnamic  Anhydride. 
c>«H"o«  =  C'WO*,c»iro*. 

Gerhardt.     (1852.)     N.  Ann,  Chim,  Fhy9.  37,  285;  Ann.  Pkam,fu 
76;  Traite  3,  387. 

Anhydrou9  cinnamic  acid,  Zimmttdurt^Anhydrid^  wmmerfirtie  jCmmMv** 
dnnamate  cinnamique  ou  de  einnamyle. 

Formed  by  tho  action  of  chloride  of  cinnamyl  on  ozaJate  of  potaikor 
of  pentachloride  of  phosphorus  on  cinnamate  of  soda. 

Preparation.  Six  parts  of  cinnamate  of  soda  are  treated  with  ont 
part  of  pentachloride  of  phosphorus,  as  in  the  preparation  of  anbydrov 
benzoic  acid  (xii,  93),  and  the  product  is  washed  with  cold  water  id^ 
aqueous  carbonato  of  soda,  and  crystallised  from  boiling  alcohol. 

White  crystalline  powder,  consisting  of  microscopic  needlea  Fuee 
at  127°  C. 

Gerfaundt. 


36  C  

14  H 

....  216    . 
14     . 

...     77-69    ... 

603    ... 

..     17-28     ... 

.  .     77-43 
5*08 

6  O 

48     . 

...     17-49 

C»«H"0»   ... 

....  278     . 

..  10000     ... 

....  10000 

Becomes  acid  with  boiling  water.     Does  not  dissolve  in  watefy  ui 
scarcely  in  cold  alcohol,  but  more  easily  in  boiling  alcohol. 
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Aceto-cinnamic  Anhydride. 
C»H^W  =  C*H»0»,C"H'0». 

Obrhabdt.     (1852.)    N.  Ann.  Chim,  Phys.  37,  385. 

Anhydnnu  aeeto-einnamie  acid.  Acetate  de  einnamyle,  drmamate  d*acetyle. 

CUoride  of  acetyl  acta  with  considerable  disenffagement  of  heat  on 
donainate  of  soda,  fonning  a  product  which  smells  strongly  of  acetic 
ukydride,  and  continually  gires  off  carbonic  acid  when  washed  with 
•queons  carbonate  of  soda.  Ether  extracts  from  the  residual  pasty  mass 
•n  oil  mixed  with  cinnamic  acid,  which  is  exactly  like  benzo-acetic  anhy- 
dride. 


Benzo-cinnamic  Anhydride. 
C»H»0«  =  C"H*0»,C"H'0>. 

Gbrhardt.     (1852.)    N.  Ann.  Chim.  Phys.  37,  385. 

Obtained  by  the  action  of  7  parts  of  chloride  of  benzoyl  on  10  parts  of 
cinnamate  of  soda. 

Fatty  oil.     Sp.  gr.  1  1 84  at  23°. 

In  moist  air  it  giadually  becomes  acid.  It  is  changed  by  alkalis  into 
alkaline  cinnamate  and  benzoato.  By  distillation  it  is  decomposed  and 
yields  a  yellowish  oil  smelling  of  cinnamene,  which  gradually  deposits 
^iiystals  of  anhydrous  benzoic  acid  and  an  acid  liquid.  Soluble  in 
^tebonate  of  soiia. 


lodine-nucleus  C^IH'. 

lodocinnamic  Acid. 
(C^IffO*  =  C"IH',0*)? 

Hrrzog.     N.  Br.  Arch.  20,  167. 

When  cinnamic  acid  is  melted  with  excess  of  iodine,  and  the  dark 
l>rown  mass  is  boiled  with  water  till  all  the  free  iodine  is  evaporated, 
^he  liquid,  on  cooling,  yields  colourless  crystals  of  iodocinnamic  acid. 

Crystallises  from  alcohol  in  small,  stellate  crystals,  which  become 
kmiewhat  yellow  in  the  air.  Dissolves  easily  in  hot  water  and  in 
Uoohol.  * 
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Bromins-nucleui  C^rH^ 

Hy^^^fiii^mif  Acid. 

(C«BrirO*  =  C»B^H^O♦)  t 

Herzocl    If.  Br.  Arch.  20,  166. 


BroBwe  Tmpomr  m  mueed  over  einnaaate  of  silvor  aatil  ommi  if 
Inomiiie  shows  itsell  in  brow d  yellow  Tspours  m  ti»e  cloaed  f  e—l;  ib 
decomposed  salt  is  treated  with  ether;  aad  the  eolation  kfilteniai 
left  to  oTaporate.  A  thiok  oil  tbea  remains,  whi<A  ie  ooloaileM  rt  ii^ 
bat  becomes  pale  jellow  ia  i4  honia  Thie  cnl  dieaolvae  fuMlfy  k 
potash,  a  colourless  oil  of  penetrating  aniseed  odoor  remainiiif  oi^ 
solved  (probably  a  bromide  d  caibon)  which  is  prodaoed  bj  the  tstili 
of  bromine  upon  the  ether.  The  alkaline  solntion,  after  beiq^  aianH' 
with  h;^drochlorio  acid,  deposits  in  48  hours  small  white  crystals  eftma^ 
cinnamic  acid. 

Decomposes  somewhat  ou  solution  in  water  and  OTaporation.  Fom 
easily  soluble  salts  with  all  bases.  Does  not  preoipitale  nitiat*  tf 
silver. 


Chlorine-Huelem  C>'C1H\ 

Chloride  of  Ginnamyl. 
C  •H'C10»  =  C"H'C1,0*. 

Fremy.     .4nn,  Chim.  Fht/s.  70,  196;  Ann.  Pharm.  30,  336. 
Cauours.     Compt.  rend,  22,   840;    Anu.  Pkartn.   60.   254;    K,  An: 

Chim.  Phys,  23,  341;  J.  pr.  Chim.  45,  140;  Ann.  Pharm,  70,  41 
B^CUAMP.     Compt.  nnd.  42,  224;  J,  pr.  Chan.  68,  489. 

Formation.  1.  By  the  action  of  i>ontach]orido  of  phosphoros  on 
cinnamic  acid.  (Cahours.)  —  2.  By  tlio  action  of  terchloride  or  tcrbrv- 
mide  of  phosphorus  on  cinnamic  acid.     (Bechamp.) 

2C^^Il'*0»   +    PCI'  =.    HCl   +    PO^HO   -I.   2C»''H'ClO». 

3.  By  treating  styracin  with  chlorine,  a  boily  is  formed  which  appesnto 
possess  the  properties  of  chloride  of  cinnamyl. 

Preparation.  1.  When  cinnamic  acid  is  treate<l  with  pentaehloridf 
of  phosphorus,  hydrochloric  acid  is  given  off  in  abundance,  and  oxv- 
chloride  of  phosphorus  and  chloride  of  cinnamyl  pass  over.  This  prodoci 
is  rectified;  the  fraction  1>etweon  2:)0''  —  265"  is  collected  separately  so^ 
washed  with  a  small  quantity  of  cold  water,  which  is  poured  off;  and  the 
chloride  of  cinnamyl  is  dried  over  chloride  of  calcium  and  rectified* 
(Cahours.) — 2.  Djy  cinnamic  acid  is  placed  in  a  flask  provided  with • 
drawn  out  tubo,  terchloride  of  phosphorus  addeil,and  the  whole  graduallr 
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lieated  to  between  60°  —  1 20^  as  long  as  hydrochloric  acid  is  disenga^^. 
The  mixture  melts,  and  forms  two  layers,  the  upper  of  which  consisting 
of  chloride  of  cinnamyl,  is  decanted  and  distilled.     (B^champ.) 
Heavy  oil  of  sp.  gr.  1*207.     Boils  at  262°. 

Cahours. 

18  C  108   ....  64-90  64-60 

7  H  7   ....   4-20  4-00 

CI  35-6  ....  21-28  21-42 

2  0  16   ....   9-62  9-98 

C^WCIO*    166-6  ....  10000    100-00 

In  moist  air  it  rapidly  becomes  acid,  forming  hydrochloric  acid  and 
beantifnlly  crystallising  cinnamic  acid.     (Cahours.) 

With  dry  ammoniacal  gas  it  yields  sal-ammoniac  and  a  white  solid 
snbBtance^  which  dissolves  in  boiling  water,  and  crystallises  on  cooling  in 
delicate  needles  like  benzamide.     (Cahours.) 

Dbtilled  with  cyanide  of  potassium  or  cyanide  of  mercury,  it  yields 
chloride  of  potassium  or  of  mercury  and  cyanide  of  cinnamyL 

With  alcohol,  it  becomes  strongly  heated  and  forms  cinnamic  ether, 
which  is  precipitated  by  water  as  an  oil. 

With  aniline  it  forms  cinnanilide,  with  considerable  evolntion  of  heat. 
(Cahours.) 


*  Ghlorocinnamic  Acid. 

C^CIHW  =  C^lH^O*. 

E.  Kopp.     Campt.  rend.  24,  614;  N,  J.  Fharm.  16,  426;  J.  pr.  Chem, 

41,  425. 
ToBL.     Ann.  Fharm.  70,  7. 

CkUnrzimmtsSure,  Aeide  chloroeinnamique. 

Formation.  By  passing  chlorine  into  a  cold  solution  of  cinnamic  acid 
in  concentrated  carbonate  of  soda.  (Kopp.)  By  the  action  of  potash  on 
chlorostyracin,  with  simultaneous  formation  of  a  chlorinated  oil  and  of 
chloride  of  potassium.  (Toel.)  The  product  which  Herzog  obtained  (N.  Br. 
Arek.  20,  165  ;  23,  17)  by  the  action  of  chlorine  on  dry  cinnamic  add,  appears  to  be 
chlorobouoic  acid.    (See  page  272.) 

J^reparation,  When  alcoholic  chlorostyracin  is  mixed  with  excess  of 
alcoholic  potash,  the  mixture  soon  solidifies  to  a  magma  of  chloride  of 
potassium  and  chlorocinnamate  of  potash.  This  is  collected  on  a  filter 
and  washed  with  alcohol,  pressed,  dissolved  in  a  little  boiling  alcohol, 
and  mixed  with  excess  of  hydrochloric  acid  :  on  cooling,  chlorocinnamic 
aoid  crystallises,  and  is  purified  by  recrystallisation.     (Toel.) 

Properties.  Long,  lustrous,  flexible  needles.  Melts  at  132'';  may  be 
sablimed  at  a  strong  heat.  Inodorous  in  the  cold.  The  rapour  strongly 
excites  coughing.     Reddens  litmus. 


ToeL 
^   :  -lis  5:1-3        ..  39-35 

•  £  .  .     r      ..      3-«     4-*>4 

-  :  _    :i     _    :r->4     ir-«i 

£  r        -  r-  ar=!  ^  2.  ii  c  v^-rr      "^^iax  i^  la  boiled  with  a  little  ^me. 
7"^   ::i.  >- '-'   -  u-^  ..Ji-T  :r7sci*-L*i  eat  r-^iilj  ilan  xke  chlorobeoaate?. 


ToeL 
'£-  -  iS  li-4i  It^l 

*  437 

.A,    -'.r.i.'wrswr    -  .-  :a»f  3-rais  .iscr?a*.  peurlj  flaked^     (Toel) 

..-'•.     '.t  -  J  :  -r:»  —  C»;a-3#i  dt  c  rmpitacinf  the  ammoBia* 

^     ::    1.  r  .^  i  -ir  1:11^  iit  k  ▼T.te  p^wier  joLable  in  boiling  walB- 

.    -  ^-^    -  :^  ::    n     LrvT-.-t?  juLiai.     ^*l:en    ignited,  it  karw  ibe 

-    .i  .^     :     -  .■  .    :jw- 1^       ^r-.T  'ztii^   ir!-**i    orer  •-■il   of  ritrk-l.  K 

^      ^                .  .     _-^  :■          ^-   1:    1.-  -  xzi   ih-rz    n*.-tMn::  mvn  i- 


Tor  I. 


v»  >  *      -. 


-r^  =:■:■::;  A- rait.     S|«ar.: 


blacken   in  the  li^^i' 


T^.i. 
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Chlorinated  Oil  from  Ginnamic  Acid. 

Herzoo.     iV.  Br.  Arch,  20,  165;  23,  17. 

J.  Stenhodsb.     Phil.  Mag.  J,  19,  38;  J.  pr.  Chem.  26,   126;  Ann. 

Pharm.  55,  3;  Phil.  Mag.  J.  7,  27, 130;  Ann.  Pharm.  57,  79;  J.pr. 

Chem.  37,  288;   PhU.  Mag.  J.  27,  366. 
E.  Kopp.     C(mpt.  rend.  24,  614;  N.  J.  Pharm.  11,  426;  J.pr.  Ghent. 

41,  425. 

Fotmation  By  the  action  of  chlorine  upon  dry  cinnamic  acid 
(Herzog),  of  chlorine  (chlorate  of  potash  and  hydrochloric  acid :  Hof- 
mann),  or  hypochlorite  of  lime,  on  a  warm  aqueous  solution  of  cinnamic 
acid  (Stenhouse);  hy  passing  chlorine  into  a  heated  solution  of  cinnamic 
acid  in  carbonate  of  soda  (Kopp).  In  all  these  casep,  chlorobenzoic  acid  or 
benzoic  acid  is  simultaneously  formed. 

Preparation.  When  the  mixture  of  ohlorobenzoate  of  potash  and 
chlorinated  oil,  —  obtained  as  described  at  page  272,  6,  by  treating  with 
carbonate  of  potash  the  product  of  the  action  of  chlorine  on  cinnamic 
acid,  —  is  digested  with  animal  charcoal,  the  charcoal  extracts  the  oil  and 
gives  it  up  again  to  alcohol.     (Herzog.) 

2.  When  cinnamic  acid  is  aistilled  with  a  saturated  solution  of  hypo- 
chlorite of  lime,  this  oil  passes  over,  together  with  water  and  acid; 
it  is  washed  with  water,  and  then  placed  in  contact  with  pieces  of  caustic 
lime  and  chloride  of  calcium,  in  order  to  free  it  from  hydrochloric 
acid  and  water.  The  oil  which,  after  being  poured  off,  is  strongly 
alkaline,  yields  by  distillation,  first  a  colourless  neutral  distillate,  and 
then,  with  decomposition,  an  acid  and  yellowish  distillate;  the  latter 
distillate  emits  vapours  of  hydrochloric  acid,  and  is  therefore  distilled 
again  with  water  (resin  then  remaining),  and  the  distillate,  which  is 
now  colourless  and  neutral,  is  dried  in  vacuo  over  oil  of  vitriol.  (Sten- 
house.) 

Properties.  Heavier  than  water.  Has  a  peculiar  aromatic  smell,  at 
once  like  oil  of  bitter  almonds  and  oil  of  winter-green.  Has  a  sharp, 
burning  taste,  like  cress.     Neutral.     (Stenhouse.) 

Stenhouse. 
a,  b.  c. 

C  67-33     68-84     ....  70-55 

H 4-89     5-35     ....  546 

CI 24-62     24-17     ■■..  18-36 

96-84     98-36     ....     9437 

a.  The  first  neutral  portion  distilled  alone,  after  standing  viith  lime  and  chloride 
of  calcium,  b  and  c.  Products  of  different  preparation  distilled  with  water  and  dried 
over  oil  of  vitriol. 

Appears  to  be  a  hydrocarbon  in  which  hydrogen  is  replaced  by  chlorine. 
(Stenhouse.) 

Decompotitiont,  May  be  easily  set  on  fire,  and  burns  with  a  green 
fiame,  giving  off  hydrochloric  acid  vapours.     When  heated,  it  is  coloured 


Aa«a  wVUk  Todobtainal  irwdSm 

chkrida  «r  poCaMu  Md  ekki- 

r  I*  T«dt  it  K  m  tahntty  erioaiaH~«a  iHuak  ainli 
rwijfci^*iiw|i»tii»,  hM»  peMlhr«dD>r.«li 


<?^ca*in. 


1Vjijl$  &  rxu50T.     J.m».  dim.  Pi  ft,  57,  SI  6. 

IV»«t--iii.iii  ■iiMiwj-;.  CUarKnaMv.  Bfbjot  it  |»irfrirlfiii  ni  ■'—■■jili 

OK',  vi  cirsAs^.'vs  :$  i:<^II'<d  t<>ar  or  fire  times  in  a  stream  <rf  cUorinc, 
sr.:i'.  :r«  .i:>;:'.ji:«  :=  li'e  r«<«:Ter  solidifies  in  long  white  needles,  whicl 
MMT  Sf  .-xx:5«<I  r=.?e  br  pi«js:Bk;  Wtveen  paper. 

1^;::;:'.;^  iixil.^  «&iw  netfli^ts^  Melts  and  sublimes  uudiaojed  tt 
a  i«fc!lo  !■<»:. 


Dumas  & 

Pdifot. 

:>  c 

iw 

3S-94      . 

3933 

4c: 

14^*4 

^2  66     ... 

52-75 

4  H 

\ 

1  4S     . 

.  ..       1-86 

JO 

16    .. 

.       V92     ... 

6  07 

c^:*Hxv 

2:0-4 

iw-oo    . 

. ...  10000 

1 1  i«  Ux^i  oKAnj^Ni  br  K^ilin^  oil  of  ritrioL     Not  mltered   bj  dwlilii* 
I  ton  in  «lrv  aimiiixHiukMiU|CU. 

l>isw^\)\!M  in  ts^iiin):  »kv4)oU  aad  crj^uJliaes  on  cooling. 
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tl 


i«  Chlorostyracin. 

■  C^1*H*>0*  =  C"C1*H»0,C»H'0»  I 

a  ToRL.     Ann.  Pharm,  70,  6. 

Strbcker.     Ann.  Pharm,  70,  10. 
K  S.  Kopp.     Compt.  chim.  1850,  144. 

r 

Dry  chlorine  is  passed  over  styracin,  ultimately  at  100^  and  the  pro- 
:   duct  is  freed  from  excess  of  chlorine  by  repeated  solution  in  alcohol  and 
eraporation. 

Yellow,  tough,  sticky  mass.  Smells  like  balsam  of  copaiva.  Has  a 
sharp  and  grating  taste. 

Toel. 
36  C     216      ....     53-68     53'64 

4  CI    142-4  ....     35-38     3550 

12  H     12      ....       2-98 

4  O     32      ....       7-96 

C»C1*H»CH    402-4  ....  lOO'OO 

Toel  at  first  propoaed  the  formala  C^Cl^H^iO^. 

Its  alcoholic  solution  left  to  stand  with  excess  of  alcoholic  potash, 
decomposes  into  chloride  of  potassium,  ohlorocinnamate  of  potash,  and  a 
chlorinated  oil,  which  remains  dissolved  in  alcohol  (p.  298).     (Toel.) 

Distilled  in  a  stream  of  chlorine,  it  yields  a  volatile  chlorini^ted  oil, 
and  a  crystal lisable  chlorinated  acid  which  forms  salts  very  readily 
crystallieable.     (E.  Kopp.) 

Chlorostyracin  does  not  dissolve  in  water.  It  dissolves  in  hot  alcohol 
and  ether,  from  which  it  again  separates  as  an  amorphous  mass.     (Toel.) 


C^fanoffen-nucleus  C**CyH'. 

Cyanide  of  Cinnamyl. 

C«NH'0*  =  C»CyH',0«. 

Cahours.     y.  Ann.  Chim.  Phya.  23,  341;  J,  pr.  Chem.  45,  140;  Ann. 
Pharm.  70,  42. 

In  the  distillation  of  chloride  of  cinnamyl  with  cyanide  of  potassium 
or  cyanide  of  mercury,  a  liquid  passes  over  which  rapidly  becomes  brown 
in  the  air,  while  hydrocyanic  acid  and  cinnamic  acid  are  formed.  This 
liquid  still  contains  chlorine,  but  is  composed  for  the  most  part  of  cyanide 
of  cinnamyl. 
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M  C    120  «.  76-a5 72-23 

.  ^"  14  —  ft-ei 7-44 

*  5  - -  -       7  -.  4-45 4-39 

SQ   t«  -  10-19 15-*4 


C*NH^O^—  -  137     ...   109-00     100^ 

Siiro-mideiiM  C"XH^ 
Witmrimiftimo  A^^^ 
C»NffO«  =  C"XBP,0*. 
MiracHEMiCH.    (1841.)   X  Ann.  Ckim.  Pkys.  4,  73;  7,  5;  /.  pr.  fW 

B.  Koii.     ro«p^  rnk£  24,  614;  X  J.  Pkarm.  11,  426:  J  nr  Ool 

41,  425;  Cow/rf  cAm.  1849,  146.  '     '^' 

J.  Wolff.     Arm,  Pkarm.  75,  303. 

M/r9cnni/M«rv.  Zimmtmlpeiermwrt. 

Formation.  I .  B  v  the  action  of  conceotiated  nitric  acid  on  donaie 
arid  Miwrhcrlich,  Kopp.)- 2  By  heating  otjrono  with  nitric  idi 
with  addition  of  area  (p.  257).     (Wolff.) 

Frff^nUion.  Concentrated  nitric  acid  is  freed  from  nitrous  idd  bj 
h-yuiuz.  aad  after  c^uling,  about  one-eighth  of  cinnamic  acid  is  iddel 
The  cinnamic  acid  dis^lves  in  a  few  minutes,  without  disenirairemeot  .i 
gaf.  the  Vi^iiili  becumes  heated  to  40',  and  a  mass  of  crystals  L  dopKiieJ. 
In  onJer  to  obtain  larger  quantities,  cinnamic  acid  is  tritunteti  wi:b 
nitric  acid,  and  cooled,  so  that  the  temperature  may  not  rise  alcove  .'*» ; 
the  mass  is  washed  with  cold  water,  till  all  nitric  acid  is  rvitu^^i. 
then  dissolTed  in  boiling  alcohol,  and  filtered;  and  the  resnltin«:  crrstii- 
are  washed  with  culd  alcohol.  ( Mitscherlich.)  Kopp  dissolve?  i  jirt 
of  pv'.*-dr:red  c:nn:imic  acid  in  3  parts  of  monohydrated  nitric  acid,  fftrl 
fn-m  nitrous  :icid  by  passing  a  dry  stream  of  air  throuirh  it,  the  n-iiUi"? 
then  5.«/ii-iifying  uliuoit  immediately  in  consequence  of  the  crvstallisa:.. : 
of  the  nitr«»oiucamic  acid;  washes  the  magma  with  water;  then  dririiii 
sets  it  aside  for  24  hours  with  4  parts  of  cold  alcohol,  which  removes  itj 
beuzoic  acid  that  may  be  present. 

Prop'iiits.  Very  small,  white  crystals,  with  a  faint  yellowish  tin: 
Melts  at  about  270,  and  solidifies  to  a  mass  of  crystals  on  coolio:;.  Hv:ir 
a  little  above  270'  with  decomposition.     (Mitscherlich.) 


18  C 

7  H 
80 


Mitsohn-lich. 

Wolff. 

108     . 

..     55-95 

55-57     ... 

.     55r. 

14     .. 

7-25 

7-73 

7 

3-62 

3-64     .. 

40 

64     .. 

..     33-18 

33-06 

C»»XH'0*  193     ....  100-00     100-00 
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■  Forms  oarbostyril  with  sulphide  of  ammonium,  (GHiozza.)  When 
S  Bitrocinnamic  aoid  is  dissolved  in  alcoholic  sulphide  of  ammonium,  sulphur 
^  separates  on  gently  warming  the  liquid,  while  a  yellow  resin  and  an 
"^jdluJoid  remain  dissolved.  The  latter  is  colourless  and  crystallisahle, 
^•does  not  dissolve  in  water,  hut  is  soluhle  in  alcohol  and  in  ether,  and 
m  forms  difficultly  crystallisahle  salts.     (E.  Kopp.) 

Nitrocinnamic  aoid  may  he  hoiled  with  excess  of  alkali  without 
decomposition. 

Nitrocinnamic  acid  scarcely  dissolves  in  cold  water,  and  very  little 
in  boiling  water.     It  does  not  melt  to  an  oil  when  hoiled  with  water. 

It  is  slightly  soluhle  without  decomposition  in  hoiling  hydrochloric 
acid.  With  hases,  it  acts  as  a  feehle  acid  and  expels  carhonic  acid.  The 
Sftlts  with  alkaline  hases  are  ohtained  hy  dissolving  the  acid  in  the 
Mueous  hase;  the  rest  are  obtained  hy  precipitating  with  the  ammonia- 
salt.  The  nitrocinnamates  of  ammonia,  potash,  and  soda,  are  readily 
solable;  the  others  are  sparingly  soluhle,  or  insoluhle.  Strong  aciJs 
decompose  them,  liheratiog  nitrocinnamic  acid. 

Nitrocinnamate  of  Amm^onia.  —  The  solution  gives  off  ammonia  when 
eraporated,  and  deposits  nitrocinnamic  acid  in  indistinct  crystals. 

NitroeinnamaU  of  Potnsh.  —  Deposited  in  nodules  when  the  solution  is 
eTaporated;  on  addition  of  caustic  potash,  it  is  deposited  in  distinct  prisms. 
Permanent  in  the  air. 

IfUrocinnamate  of  Magnesia.  —  With  magnesia-salts,  nitrocinnamate 
of  ammonia  forms,  after  some  time,  nodular  crystalline  groups  which 
diBSolves  with  tolerahle  facility  in  water. 

IfUrocinnamate  of  Silver  is  precipitated  in*  the  pulverulent  form  on 
adding  the  ammonia-salt  to  nitrate  of  silver.  After  being  dried  at  1 00°, 
it  does  not  give  off  water  at  1 40^,  at  which  point  decomposition  hegins. 
When  carefully  heated,  it  decomposes  so  gradually  that  no  silver  escapes 
wm  dost.     Very  sparingly  soluble  in  water. 

Dried  at  100''.  MitscherUch. 

AgO  116     ....     38-66     38-18 

C»8XH«0» 184     ...     61-84 

CWAgXH«0*....  300     ....  10000 

Nitrocinnamic  acid  dissolves  in  327  parts  of  absolute  alcohol  at  20°. 
(Mitscherlich.) 


Nitrocinnamate  of  Ethyl. 
C«NH"0»  =  C*H»0,C"XH«0». 

Mitscherlich.    (1841.)    J.  pr.  Chem.  22,  194. 

E.  KoPF.     Compt  ^md.  24,  615;  N.  J.  Pharm.  11,  72. 

Nitrocitmamie  ether,  Nitrozimmtvineitert  Zimmtsalpetersaure-naptha. 

Formation.     By  heating  together  nitrocinnamic  acid  with  alcohol  and 
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oil  of  TitrioL     (Mitsoherlioh.)     By  the  aotioii  of  conoeBirated  nitrie  idd 
on  cinnamio  ether.     (E.  Kopp.) 

Preparation,  When  1  part  of  nitrocinDatnio  acid  is  heated  with  SO 
parts  of  ahsolate  alcohol  and  a  little  oil  of  vitriol,  at  a  tempeiatnrt  Bot 
exceeding  80°,  the  acid  gradoallj  dissolves,  and  the  ether  crystallisei  oit 
on  cooling.  It  is  dissolved  in  alcohol  containing  ammonia,  and  allowed 
to  crystallise. 

Prisms  which  melt  at  136^     Boils  at  ahont  300^  with  deooropofition. 

Mitscherlkh. 

22  C  132     ....     69-73     58-88 

N 14     ....       6-34 

11  H 11     ....      4-97     4-96 

8  O 64     ....     28-96 

C«NH»0« 221     ....  100-00 

By  hoiling  with  potash  it  is  converted  into  nitrocinnamate  of  potaA 
and  alcohol. 


Nitrocinnamic  Anhydride. 
C^N«H»0"     =  C"XH»0»,C"XH«0». 

Chiozza.    (1853.)   N.  Ann.  Chim.  Phya.  39,  231 ;  Campt.  rend.  36,631; 
Oerhardt,  TraiU  3,  388. 

Formed  hy  the  action  of  oxychloride  of  phosphorns  on  nitrocinDftm^ 
of  potash. 

Melts  in  hoiling  water  more  easilv  than  nitrocinnamic  acid,  forming 
a  yellow  resin  which  is  easily  kneaded. 

Readily  takes  up  water,  and  is  converted  into  nitrocinnamic  s^id. 
With  ammonia  it  easily  fonns  nitrocinnamide  and  nitrocinnsiDftt^  ®^ 
ammonia.     With  alcohol  it  forms  nitrocinnamic  ether. 

Sparingly  soluble  in  ether. 


Oxyamidogen-nudexu  C^AdHK)'. 

Garbostyril. 
C"NH^O»  =  C"AdH»OM 

L.  CniozzA.     Campt,  rend.  34,  598;  J.  pr.  Chem.  70,  278. 

When  nitrocinnamic  acid  is  heated  with  sulphide  of  ammoniom  to  ^ 
boiling  point,  sulphur  is  separated,  and  on  supersaturating  the  mixto'* 


■  CINNANILIDE.  303 

a  with  hydrochloric  acid,  a  liquid,  coloured  hrown  hy  a  resin,  is  produced. 

This  liquid,  when  evaporated,  yields  crystals,  which  are  freed  from  adhe- 

160 1  resin  by  recrystallisation  from  boiling  alcohol. 
I  White  silky  needles.      When  heated,  it  melts  to  a   colourless  oil, 

which  solidifies  in  the  crystalline  form  on  cooling,  and  sublimes  in  lustrous 


i   needles,  at  a  higher  temperature. 


Chiosta. 

mean^ 

18  C  

....  108     .. 

..     74.-5     ... 

74-6 

N 

....     14     .. 

..      9-9     .« 

100 

7  H  

7     . 

...       4-9     .. 
..     10-7     .. 

5-1 

2  0 

....     16     .. 

10-3 

C«NH70«    ... 

145     . 

...  100-0    .. 

100-0 

Remains  unchanged  when  heated  with  oil  of  vitriol.  Caustic  potash 
readily  dissolves  carbostyril,  and  on  heating  a  volatile  base  appears  to 
l>e  formed. 

Nearly  insoluble  in  cold,  but  readily  soluble  in  boiling  water.  Dis- 
solves in  hydrochloric  acid,  not  in  ammonia. 


Conjugated  compounds  containing  C^H',  or  a  derived  nucleus, 

Ginnanilide. 
C»NH>*0*  =  C"(C"H»)AdH«,0». 

Cahours.     N.  Ann.  Chim.  Phys,  23,  344;  J.  pr,  Chem,  45,  142. 

Formation  and  Preparation.  Aniliue  becomes  strongly  heated  with 
chloride  of  cinnamyl.  The  resulting  solid  mass  is  repeatedly  washed 
with  water  and  dilute  potash,  and  the  residue  dissolved  in  hot  alcohol: 
cinnanilide  then  crystallises  out  on  cooling. 

Delicate  needles,  which  melt  at  a  moderate  heat,  and  distil  without 
decomposition  at  a  higher  temperature. 

Cahours. 


30  C  

N 

13  H 

...  180    . 
...     14     . 
...     U     . 
....     16     . 

...     80-72     .... 
...       6-28     .... 
...       6-83     ... 
...      7-17    .... 

80-46 

...      6-41 
6-13 

2  0  

7-00 

C»NH»K)« 

...  223     . 

...  10000     .... 

10000 

It  is  scarcely  attacked  by  potash-ley.     When  distilled  with  hydrate 
of  potash,  it  decomposes  into  aniline  and  ciunamate  of  potash. 
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ninTiii.fiitrftnittiiliTi^ 
(FN»H>*0*  =  C"AdXH«0,C»H»0*. 

Cahours.     iV.  iinn.  Cfttm.  I'Ayt.  21,  252. 

d*kydroffiite. 

When  orjstals  of  niinnisidine  are  introduced  into  ohkriie  d  i 
namjl,  bydrocblorio  acid  is  liberaiedy  and  a  solid  maas  ia  tatmai  vU 
may  be  purified  like  bemonitraaiadine. 

Crystallises  from  bot  aloobol  in  yellowiBh 


32  0  192  ....  64-43 64-52 

2N   «     28  ....      9-39 

14  H 14  ....      4*69     ^ 4-82 

8  O  64  ....  21-49 

C"N«H"09    ....  298    ....  100-00 
It  is  therefore  dniiainate  of  nitisiiiBidiiie  Mimit  2HO  (Cahoars.) 


Hydrocinnamide. 

C«N*H**  =  C«AdNH«f 

Ddmas  &  Peligot.     Ann,  Chim,  Fhys.  57,  325. 
Laurent.     liev.  scienl.  10,  119;  •/.  pr.  Chem.  27,  309. 
Brrzelius.     Jahresbfr.  23,  442. 
Catiours.     Compt,  rend,  25,  458. 

Hydrttre  d'azocinnamyle,  Cinnhydramide,  dnnamyl^tu^nHrikr. 

Oil  of  cinnamon  recently  prepared  from  Ceylon  cinnamon,  is  tm 
with  dry  aunnonia,  and  the  viscid  product  is  dissolved  in  etber-ikol 
from  which  beautiful  crystals  of  hydrocinnamide  crystallise  on  coolii 
they  are  purified  by  recrystallisation.     (Laurent.) 

Properties,  Colourless,  rectangular  prisms.  (Lament.)  Loitr 
silky  tufts.  (Dumas  and  Peligot.)  The  base  is  replaced  by  two  red 
^ular  faces,  intersecting  at  a  very  obtuse  angle.  Melta  and  solidifiM 
cooling,  to  a  transparent,  gummy,  non  crystalline  mass.  (Laarei 
Permanent  in  the  air.     (Dumas  and  Peligot.) 

Leurent. 

SIC     32i     ...     86-17     85-4 

2  N    28      ...       7-44     7-6 

24  II    24     ....       6-39     6-5 


C"Nni« 376     .10000     »9-5 
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Aceording  to  Dwiiai  and  Peligot,  it  is  C^HSO'yNH*  and  contains  ll'O  p.  c. 
ammonia,  inasmuch  as  these  chemists  found  that  100  parts  of  oil  of  cinnamon  take  up 
12*3  parU  (11*56  Mulder)  of  ammonia. 

Decompogitumi.  1.  It  is  decomposed  by  dry  distillation^  yielding  an 
oil  and  a  solid  sabstanoo.  (Laarent)  —  2.  Not  decomposed  by  water, 
(Damas  and  Peligot.)  —  3.  When  dissolved  in  alcohol^  it  is  changed  by 
mdphureUed  hydrogen  into  thiocinnol.  (Cahonrs.)  —  4.  It  is  not  altered 
by  boiling  hydrochloric  acid^  or  boiling  alcoholic  potash,  (Laarent.)  — 
5.  Decomposed  hy  boiling  nUi^  acid,  yielding  a  substance  which  melts 
in  boiling  water.     (Laarent.) 

Disscuyes  in  alcohol  and  in  ethery  and  crystallises  out  on  cooling. 
(Dumas  and  Peligot.) 


Triphenylamine  or  Biciiinamylamiiie. 

OostMANK.    Ann,  Fharm.  100,  57;  J.pr,  Ghem.  70,  288. 

According  to  GSssmann,  it  is  triphenylamine  »  (C^H<)*  N.    (See  zi,  334.) 

Preparation.  Recently  prepared  bisulphite  of  cinnamic  aldehyde- 
Bmmonia  is  distilled  with  lime,  and  by  careful  heatinfi^,  a  dark  yellow, 
oily  and  aqueous  distillate  is  obtained.  This  liquid  is  boiled  with  dilute 
aqaeons  potash,  or  carbonate  of  soda  in  order  to  remove  the  ammonia 
and  the  hydrocarbons;  freed  from  alkali  by  repeated  washings  with 
eontinually  smaller  quantities  of  hot  water;  dried  as  far  as  possible, 
snd  heated  in  a  stream  of  hydrogen,  at  first  to  remove  the  last  traces  of 
water;  and  then  distilled,  the  temperature  being  kept  at  140"  — 150'' 
as  long  as  possible.  If  the  temperature  were  raised  to  strong  ebullition, 
deeompodtion  would  ensue. 

Frcpertin,  Colourless  oil,  heavier  than  water.  Smells  feebly  of  oil 
of  einnamon.    Has  an  alkaline  reaction. 

IkeomponHons,  1.  In  moist  air  it  becomes  yellow,  then  reddish, 
owing  to  the  formation  of  a  red  colouring  matter  very  difficult  to  remove. 
—  2.  Dissolves  readily  in  iodide  of  ethyl,  with  slight  rise  of  temperature; 
afker  24  hoars,  the  liquid  becomes  filled  with  large  crystalline  plates, 
which  decompose  after  a  few  days,  the  liquor  then  becoming  turbid,  and 
depositing  hydrate  of  ethyltriphenylamine  (or  ethylbicinnamylamine)  as  a 
xea  oiL 

CombkuUians,  Dissolves  with  difficulty  in  water.  The  salts,  with 
the  exception  of  the  platinum  double  salt,  readily  change  in  the  air, 
eepecially  in  aqueous  or  alcoholic  solution,  a  red  colouring  matter  being 
fonned« 

HydroMorale  of  Bicinnamylamine,  —  Concentrated  hydrochloric  acid 
does  not  alter  colourless  bicinnamylamine;  alcohol  of  95  per  cent  causes 
the  mixture  to  solidify  to  a  colourless  mass  of  crystals,  which  must  be 
washed  with  alcohol. 

TOL.   XIII.  -x. 


SOS  CONJUOATBD  O&lMlOmM  '(MMfAIlUllO 

Lnarons,  loniewlnlt  ied4iidi  bttdiiip,     l^ol 
moist  air  is  esduded. 

When  dissolved  in  water,  doohol  or  ottier,  ii      ^     ^ 
then  djataUiMs  only  after  beiiy  fm^MniiM    »   m—e  ont  d  i 
TitnoK 

iHMolyes  easily  in  water  andaleohoL  Urn  mndiiyi«pntj|JMfiiiyj 
and  etlier.  When  ether  ocmtaining  i^ocAol  is  Mwad  oa  i^  it  is  mgtl$ 
as  an  oU^  and  diasolYed  on  the  addition  of  aloohoL 

The  CUarwmercurate  aystalliBes  in  Inwiinse  i 
reemtallised. 

BioinnamyUimine  forms  with   nitrate  of  gilwtr^  ^ 
eompoond,  which  presents  bat  little  appeasanco  of  i 
soon  acqoires  a  chestnnt-brown  ooloar,  probably  fioni 
aldehyde. 


biohloride  of  piatinna  is  added  to  aqneou  1nl_ 
ohestoat-brown,  bolky,  grannlar,  crystalline  oalt 
freshly  predpitated,  it  rc»dil^  attracts  moistnr^  bnt  la 
air  after  drying.   Heated  with  soda-lime^  it  is  btit  ~     ' 
with  formation  of  aamonia.    Dissolyes  readily  in 


.  36  C 

N 

15  H 

Pt ..,.. 

2  CI 

216    ^    52*08    ^ 

14    ^      3-38 

15    ^     s-et 

99    ....    33*80 

70    ....    17'13 

MM    82*98 

C«NH»,PtCl«  

414    ....  100*00 

Chloroplatinatt  of  Bicinnamylamine,  — When  an  alooholie 
blcinnamylamine  is  mixed  with  a  recently  prepared  and  modsnlilT 
strong  alcoholic  solution  of  bichloride  of  platinnm,  dmA  yellow  Mkf 
flakes  are  precipitated,  which  may  be  washed  with  ether.  (U  wMhri  «il 
alcohol,  the  flakes  cake  toother  to  a  resinous  mass.) 

Crystallises  from  an  alcoholic  solution  on  eyaporation  over  oil  if 
vitriol,  in  chestnut-brown  crystals  belonging  to  the  regular  system,  vUbI 
attain  the  sise  of  0*3  to  0*5  m.m.,  and  have  a  glassy  Instre.  It  ii  per* 
manent  in  the  air  after  drying,  provided  no  exoess  of  bichloride  of  fair 
num  adheres  to  it 


36  C     

N     

16  H 

....  216      .. 
....     14      .. 
....     16 

..    47-88 
..      310 
..      3*56 
..    21*86 
.     23-61 

G8ssBuia. 
47-49 

....«-      3*51 

Pt    

3  CI    



....     99      .. 
....  106-5  .. 

28-18 

83*50 

C^NH^HCU 

PtCl«  .... 

....  451-5  .. 

..  100-00 

Oxalate  of  Bicinnamylamine,  — Deliquescent  needles  obtained  bj^ 
solving  bicinnamylamine  in  aicoholio  oxalic  aoid|  and  repealed  mjitil' 
lisation  from  alconol. 
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Ethylbicinnamylamine. 
C^NH"  =;  C»(C*H0(C»HONH»,H*. 

dsaicANN.    Ann.  Phaim.  100,  65, 

According  to  GUssmann,  it  is  the  hydrated  oxide  of  ethyltriphenylammoniam 
C«NH»0,HO.     (See  xi,  336.) 

BicinnamjlamiDe  is  enclosed  with  excess  of  iodide  of  ethyl  in  glass 
ib^,  and  the  mixtare  left  for  several  weeks  or  heated  in  the  water-bath, 
Dtil  the  crystalline  mass,  which  is  at  first  formed,  disappears,  and  an  oily 
•jer  which  separates  and  floats  on  the  surface,  no  longer  increases.  The 
toes  are  then  opened,  the  contents  dissolved  in  alcohol,  the  strongly  acid 
ilotion  digested  with  excess  of  oxide  of  silver,  and  filteretd,  and  the  dis- 
>lred  oxide  of  silver,  precipitated  by  a  little  hydrochloric  acid.  When  a 
Me  water  is  added  to  the  alcoholic  solution,  the  base  is  deposited  as  an 
[I;  but  when  the  alcoholic  solution  is  poured  into  a  large  quantity  of 
mter,  the  solution  merely  becomes  turbid,  owing  to  the  presence  of  cer- 
lin  hydrocarbons  which  may  be  removed  by  filtration  through  a  wet 
Iter. 

Inodorous  oil  having  a  strong  and  pleasantly  bitter  ta^ste,  and  a  strong 
Ikaline  reaction. 

Dissolves  with  some  difiiculty  in  water;  the  solution  deposits  oil-drops 
'hen  boiled. 

The  salts  of  ethylbicinnamylamine  are  deliquescent.  The  base  dis- 
ilyes  oxide  of  silver. 

Platinum  Salt.  —  Neutral  bichloride  of  platinum  precipitates  from 
ydrochlorate  of  ethylbicinnamylamine,  an  abundant  cream-coloured 
ryatalline  precipitate;  the  filtered  solution,  if  rapidly  concentrated, 
eposits  yellowish  fed,  lustrous  plates. 

When  boiled  with  a  quantity  of  water  insufficient  for  its  solution,  i 
ielt0  to  a  resin.    The  solution  slowly  evaporated  deposits  dark  brick-red, 
BgulM  crystals  of  a  glassy  lustre,  which  at  90**— lOO**  become  darke 
Dd  lose  their  lustre^  and  then  experience  no  further  change  at  120^ 

GtfssmaDn. 

40  C     240      ....     5008     49-96 

N    14      ....       2-92     2-91 

20  H    20      ....       4-17     4-25 

Pt    99      ....     20-60     20-78 

3  CI    106-5  ....     22-23     21-80 

C«NH»HCl  +  PtCP 479-5  ....  10000    9970 

Ethylbicinnamylamine  dissolves  easily  in  alcohol. 
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rmufSf:  WMunis  €ph». 


Primarf  Nudmm  CFEP*. 
FUoxetio  Add. 

Hlahwbts.    (1855.)    ITmii.  Jiad.  Jkr.  17»  SB3;  J^.  pr.  i 

aUtr.  Jmh.  PAom.  96, 118;  J.  pr.  Okem.  e9,  10?  ;  Jm.  fl^ 
102^  145 ;  IFim.  Jlod.  Ar.  24,  287  ;  CRon.  Cenl#vlU.  IIIL; 
J:/^.  C»m.72,895.  ^ 

Prg^mition.  PUoietin  is  divolTad  in  m  muek  pola&U4ejofi|L|y 
1*25,  thai  there  shall  be  aboat  200  o.e.  of  liqoicl  to  imlf  an  ouf»ei»f  |^ 
tin^and  the  solntion  iBConoeniiakedby  boilings  tin  til  ihe  masebeeiiea  w» 
and  gelatinons.  This  is  dissolred,  treated  with  carboitie  mM,  aal  m* 
eraporated;  the  residue  is  boiled  with  al«diol;  ttud  the  eolatlattt  viMiM 
beoome  clear  by  standing  and  has  been  poured  off  from  aont  yHw^ 
cate  of  potash  which  separates  as  an  oil,  ia  mixed  with  eikit,  «hi«ifM 
phloretate  of  potash  separates  as  an  oily  layer  at  the  bottom.  1W«s#* 
natant  ether  is  decanted;  the  nhloretateof  potasb  dlseol^ed  id  w^ier;  IkW 
traces  of  ether  are  expellea  by  boiling;  and  tiie  £oIutioii,  a^a#iif^ 
rated  to  a  syrup  and  cooled,  is  mixed  with  m  large  excess  of  kjdx^Mm 
acid^  whereupon  it  solidifies  to  a  erystaUiae  m&gmn^  wbidi  b  pitiiiili 
pressing,  recrystallising  from  strong  aleohol|  which  leaTas  chhplt#i 
potassium,  and  tlien  from  water  to  which  a  little 
Dcen  added: 


C»H"0»  +  2H0  «  CMH»0«  +   C»U»0«, 


The  phloroglucin  which  forms  at  the  same  timap  i^mams  with  Ai 
carbonate  of  potash,  if  the  abore-named  quantity  of  potash  has 
With  less  potash,  alcohol  would  dissolve  some  of  It* 

ProperUea.    Crystallised  from  water,  it  forms  brittle 

to  the  oblique  prismatic  system,  an  inch  long,  and  with  noi. 

£^08;  crystallised  from  ether  it  forms  thick  crystals  an  ioefa  kef 
half  an  inch  broad,  with  imperfectly  reflecting  faced.  CryBtaliine  ifl^ 
the  oblique  prismatic.  oP.  ooPx.  —  Poo.  +  |  Poo  fPcttl  +  P»  a- 
Poo  :  ooPm  =  138^51';  +  |Poo  :  ooPoo  =  143*' 19' ;  IP«1  :sF:i 
114%  15'.  *■       ^ 

Melts  at  128—130''  without  loss  of  weighty  and  become*  cmiiBw 
on  solidifying.  Permanent  in  the  air.  Has  a  bitter,  aatxtn^ni  tsitf.ii^ 
strong  acid  reaction. 


Hlasiirvts. 


18  C  . 

10  11. 

60. 


108 
10 
48 


65*06    01-91 

6*02 G*2a 

28-92     .......     28-82 


CWHWW  166    ....  10000     .._„  100^0 

Hl^S  i^^  ^:^1^^  form«U  C«H"OS  which  Gerkurdi  f  TWili  I,  m\ 
9pHe  Md.    '  ^''  ^^  ^^  ^^^*  ^'  ^'^'  ^^*'"-  ^^y*-  *^»  336.)     Hfl 
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Deeompositiaiis.  1.  When  heated,  it  gives  off  suffocating  odours^  bnrns^ 
and  leaves  very  little  charcoal.  — 2.  With  bromine  it  forms  bibromophlo- 
retic  acid.  —  3.  Pulverised  phloretic  acid  placed  in  a  flask  filled  with 
efUorine,  melts^  with  disengagement  of  beat^  the  colour  of  the  chlorine 
disappearing,  and  hydrochloric  acid  appearing  in  its  place.  The  product 
dissolves  in  alcohol  and  in  ether,  but  not  in  water;  the  solution  when 
^  evaporated,  leaves  a  soft,  sticky  mass,  which  forms  with  soda  a  oompoand 
^  aulidifyiDg  after  some  time  to  a  deliquescent  crystalline  mass.  —  4.  With 
bydrochlorio  acid  and  MoraU  of  potash,  it  assumes  at  first  a  reddish 
brown  colour,  gives  off  abundance  of  gas  when  heated,  again  becomes 
yellow,  and  partially  cbauges  into  yellow  fiakes.  —  5.  Triturated  with 
pentaMoride  of  phosphorus,  phloretic  acid  becomes  warm  and  li<j[uid, 
and  gives  off  much  hydrochlonc  acid  gas  with  effervescence.      On  distil- 


r|    ktion,  oxychloride  of  phosphorus  passes  over  at  100*'^  and   a  fuming 


becomes 

^         , ^, ^ ^ ^    --  -_, ^ JOS- 

fj  jhmuB,  leaving  charcoal  as  a  residue.  —  6.  When  concentrated  nitric  acid 
^  m  poured  on  phloretic  acid,  it  dissolves,  forming  a  red  solution,  with  disen- 
f  ngement  of  heat,  intumesceuce,  and  liberation  of  red  vapours;  the  solu- 
^  uom  on  cooling  becomes  filled  with  yellow  crystals  of  binitrophloretic  acid. 
^  If  tbe  temperature  be  not  kept  down,  oxalic  acid  is  also  formed.  — Pow- 
^  deied  phloretic  acid  gradually  added  to  cold  concentrated  nitric  acid, 
^  diflsolves  without  fomiation  of  red  vapours,  and  after  some  time  binitro- 
^  ^loretic  acid  crystallises  out  If  nitric  acid  bo  added  to  warm  aqueous 
^  phloretic  acid,  effervescence  takes  place,  hyponitric  acid  is  disengaged, 
the  liquid  becomes  coloured,  and  brown  resinous  drops  separate,  which  by 
a  eontinued  heating  with  addition  of  a  little  nitric  acid,  disappear,  whno 
biDiirophloretic  acid  crystallises  out  after  a  little  while.  —  7.  Phloretato 
^  of  baryta  mixed  with  caustic  lime  and  a  little  powdered  glass,  and  heated, 
tf  -jielde  phloretol  as  a  brown  oily  distillate: 

C»«H»PO«  +   2BaO  =  C^HWO^  +   2(B»0,C0»). 

The  same  compound  is  obtained  by  distilling  phloretate  of  lime  with 
formiate  of  lime.  —  8.  With  chloride  of  acetyl  (or  chloride  of  butyryl  or 
chloride  of  benzoyl)  it  gives  off  hydrochloric  acid  and  forms  peculiar 
aoida. 

Comlinations.  With  water,  Phloretic  acid  is  somewhat  less  soluble 
in  water  than  in  alcohol.  The  solution  may  be  boiled  continuously  with- 
out decomposition.  With  ammonia  it  assumes  a  reddish  colour  in  the  air; 
with  solution  of  hypochlorite  of  lime,  it  becomes  transiently  rcdclii<li 
brown;  with  sesquichloride  of  iron,  green.  The  solution  supcr^atunitcd 
with  ammonia  reduces  nitrate  of  silver  on  the  application  of  licat. 

Phloretic  acid  is  bibasic.  It  forms  neutral  (semi-acid)  salts  C^^H^AI'O*, 
and  acid  (mono-)8altsC"H»MO*.  Hlariweti  writes  the  semi. acid  salts  C^H'O*,  2MO 
and  assumes  that  they  contain  no  water;  but  it  appears  more  probable  and  more  in 
accordance  with  the  salicylates,  to  write  them  C^H^'*,  2MO  and  to  assume  1  atom  of 
water  in  them.  Moreoyer  this  may  be  Hlasiwetz's  view  (/.  pr,  CAem.  72, 402)  which  is 
sapported  by  his  statements  respecting  the  water  of  crystallisation  of  the  copper  and  barvta 
■alu.  , 

Phloretic  acid  readily  decomposes  carbonates,  mostly  formiug  acid- 
aalta  The  phloretates  are  all  crystallisable.  The  acid-salts  have  a  neutral, 
the  neutral  salts  an  alkaline  reaction.  When  heated,  they  emit  the 
odoor  of  carbolic  aoid« 


SM 


.— 1.    Obteined  Inm  «vl« 
-S.  Aqnmma  fMmMM  main 
with  cftriKNuaadd  ud 
ftkohal;  sad  the  TCndti^ 
B7  spcMteneoiHefipantatffli 


itoOieair. 


MC Its     «-  SS-M  ... 

•  H    •     ....  4-M  ....u..  4-01 

50 4t     ...  19-M    . irM 

CO 47-t...  lS-13  .....^  SS-94 


iWMMr  ^  Adk«-- JcmL  — Frsimd  liktt  the  pntiA  ril^  C^ 


froK  tte  Tin'  eoneeetnted   aohlioii, 
itABA  m  the  air,  a  nimUmg  pifams  whkh  eOoiem  on  avMh 
the  eir. 

C«PO^ l*r    ....    83-51 

Krf> 81    ....    16-49    ...M^     IC-II 

C«"H»X«0» 188    ....  160-00 

FklfTttatf  <y  Barjfta.  —  o.  XeutraL  -->  Yeiy  concentimted  ki^ 
water  prvcipiut^s  from  a  boiling  eolation  of  6^  a  bulky  preeipiuit 
which  when  ^u-ckly  pr\v<;fcd  and  leeiystallised  from  boiling  witef.  ■ 
obtained  in  nodules  It  has  an  alkaline  reaction  and  is  decompoced  Vf 
carU^nic  acid.  At  100"^  it  ci»ntains  4  At.  {Ann,  Pharm,  102,  W 
[5  At.  V-'. /r.  Ckan,  72,  402 »]  water  of  cryBtalliaation.  whiok  aitiii« 
off  at  160\ 


.4/  100'. 

1?  c    10s    .... 

13  H 13      ... 

90    .^ 72      .... 

2  BaO    153-2  ^. 

31*19 

3*75 

20-81 

44*25 

Hlasiirets. 

31*60 

3-81 

20-33 

44-26 

C»*H*B«H>*4^5Aq    ...  346*2  .... 

JDried  at  100*  <160V). 

18  C 108       ... 

9U 9      .... 

50     40      .... 

2  BaO    153*2 

100-00 

34*81 

2-91 

12-88 

49-40 

100-00 

34-40 

8-00 

—   i8-ai 

49-57 

a^H'BaSO'+Aq 310*2  ....  100*00 100-00 

6.  Acid.  —  The  aqueona  sol  at  ion  of  phloretio  acid  ia 
aatarated  with  carbonate  of  baryta.     Beautiful^  long«  flat. 
priam8»  which  beoome  doll  at  100^ 


18  C    

9H    - 

PHIiORBTIC  ACID. 

Ai  100\ 

108      ....    46-23    .. 

9      ....      3-85     .. 

HMwtts. 

4608 

....      414 

17'4^ 

.....    32-3J 

5  0    

40      ....     1713    .. 

BiO 

76-6  ....     32-79    .. 

C»H»BaO« 

233-6  ....  10000     .. 

lOO'OO 

all 


PkhreUUe  of  Lime.  —  Acid.  —  Precipitated  when  a  solution  of  lime  in 
SDgar-water  is  added  to  a  concentrated  aqtieons  solution  of  acid  phloretate 
of  lime  nntil  it  ezliibita  alkaline  reaction.  Crystallises  in  vacao  in  white 
lamins^  haying  an  alkaline  reaction.  It  is  decomposed  bj  carbonic 
aeid. 

Phloretaie  of  Magnesia.  —  From  carbonate  of  magnesia  and  solution 
of  phloretic  acid.     Colourless  crystalline  geodes  resembling  wavellite. 

PMoretate  of  Zinc  —  a.  Neutral.  —  Appears  to  be  formed  as  an 
inaolable  precipitate  when  phloretic  acid  is  boiled  with  excess  of  carbonate 
of  linc^  and  remains  undissolved^  while  b  passes  into  solution. 

b.  Acid.  —  Obtained  like  the  baryta-salt.  Crystallises  immediately 
from  a  solntion  filtered  at  the  boiling  heat,  in  flat  prisms  and  laminae  of  a 
relrety  lustre,  and  resembling  cholesterin.  Permanent  in  the  air. 
Very  sparingly  soluble 

At  100".  Hlaiiwets. 

18  C     108      ....  54-68    64-47 

9H    9      ....  4-66    6-04 

5  0    40      ....  20-25 

ZnO    40-5  ....  20-51 

C»H*ZiiO«  197-6  ....  10000 

PMoreUUe  qfLead.  —  Aqueous  phloretic  acid  precipitates  basic  acetate 
cfloML 

a.  Neutral.  —  Phloretic  acid  is  saturated  with  carbonate  of  lead,  the 
liqnid  filtered,  and  the  hot  solution  mixed  with  basic  acetate  of  lead,  by 
wlidi  a  heavy  bulky  precipitate  is  formed.  This  is  rapidly  filtered 
ofl^  and  washed.  It  is  somewhat  decomposed  during  washing.  When 
differently  prepared,  it  has  a  somewhat  different  composition. 

Hlanwets. 


At  100**. 

18  C     108      ....  28-39  27-26 

9H    9      ....  2-37  2-92 

5  0     40      ....  10-52  11'63 

2  PbO    223-6  ....  58-72  68-29 

C»H»PhH)«  +  Aq 380-6  ....  10000    lOOOO 

According  to  Blasiwcti,  it  ii  CWHW,2PbO. 

5.  Sesquihatic.  —  In  the  cold,  basic  acetate  of  lead  precipitates  from  a 
solotioD  of  phloretic  acid  which  has  been  saturated  with  carbonate  of  lead, 
a  salt  richer  in  oxide  of  lead,  very  nearly  correeponding  to  the  fonaab 
C»HH)*,3PbO  +  2Aq» 


3T2  PRUORT  NUCLSUS  Cm». 

PhlordaU  ofCofyper.  —a.  Neutral  —  Wben  the  etlieml  nlitm  i 
h  \B  continaously  wanned,  or  boiled,  this  salt  eepumies  in  fc*Mt;« 
InstrooB  blaish  green  spangles.  Dried  at  100%  it  oontaiiu  31-97  p.  e.  (U^ 
and  is  therefore  C"H»CaH)*  +  2Aq.  [C"HK)*,2C«0  +  Aq.(iim.Pin 
102. 150);  C»H«0«,2CiiO  -¥  Aq.  {J.pr.  Chem.  72, 403),  HlMnictil,  wUdi  1 
32-29  per  cent.  CuO. 


At  120*. 

18  C     108      ...     45*65     45-51 

OH    ^^      9      ^..       3-80    4-10 

5  0    40      ....  16-91 

2CaO 79-6    ...    33-64 

CWH»CtfO«+Aq.. 236-6  ^  100-00 

According  to  Hhsiwetz,  it  is  Ci*HK)*,2CaO  at  120". 

b.  Prepared  like  salicylate  of  copper  5  (xii,  2531) 

EmeraJd-green  crystals,  which  loee  8-56  p.  e.  of  water  it  \¥t 
(2 At.  =  8-38  p.  c.)  Sparingly  solable  in  water  mod  alcohol;  mmKIj 
soluble  in  ether  with  intense  emerald-green  coloor. 

Bladwds. 

18  C 108      ....    54-91     54-88 

9H    9      ....      4-57 4-89 

5  0 40     ....    20-34 19-72 

CuO 39-8  ....    20-18     ^     20-51 


C-^H  CaO«  196-8  ....  100*00     100-00 

Marurous  PJdordate, — Phloretic  acid  gives  with  meicaroas  oitnic 
a  crvstalline  precipitate  consisting  of  needles. 

Mercuric  Phlortfate.  —  Neutral  mercuric  nitrate  forms  a  cmuliin 
precipitate  with  solutions  of  phloretic  acid.     Transparent  tables, 

PJtl or-tcU  of  Si-v{r.  — Acid.  —  PhJoretate  of  soda  is  precipitateti  b^ 
nitrate  of  silver.  The  liquid  soli«lifies  to  a  crystalline  magma,  whii 
must  he  filtered  iu  the  dark,  washed  with  cold  water,  and  then  dri^J, 
first  between  paper,  and  afterwards  at  100°. 

Dazzling  white  needles,  which  when  moist  blacken  readily  in  tU- 
light     Dissolves  easily  in  ammonia  and  in  acetic  acid. 

Hl&siwetz. 

1?C     103      ....    39-54     39-11 

9  H    9      ....      3-29    3-23 

5  O     40      ....     11-64     14-78 

AcO    1161...     42-53     42-78 

C  m^XgO^  273-1  ....  10000     100-00 

Phiy^rrtitc  of'  Crfj.  —  Obtained  ciystolliscd  from  a  solntion  of  3  piw 
-^  and  I  jvirt  of  phloretic  acid, 
•^d  lustrvms  lamins,  or  feathery  striated  cxyatals. 


SULPHOPHLORBTIC  ACID.  81S 


38  C  .••...••.••••••••.••••.•  •••....' 

24  H  !!!!!..!!r.r...!!..!...!.!.". 

228 

28 

........     24 

....     58-16    .. 
....       7-14 
....      601     .. 
....    28-69 

Hlariwets. 
..*.M     58-84 

6-42 

14  o 

112 

2C»H>K>«,CWH«03  

. 392 

....  100-00 

Hhttweti  origiimny  gare  the  fonnula  2(C»H1oO*),C:H«NKI*,HO;  but  according 
to  Um  oorrectkm  wbidi  he  afterwiurds  made  in  the  compoiitioa  of  pUoietic  add,  the 
■bofe  appear!  the  more  probable. 


Sulphophloretic  Acid, 

C"H"S«0»  =  C»H»W,2S0>. 
NiOHBAVB.     Wien.  Akad.  Ber.  80, 122;  Ckem.  CerUr.  1858,  598. 

Preparation,  Vapour  of  anhjdroos  sQlpharic  acid  is  passed  over 
polTerised  phloretio  aoid  placed  in  a  flask,  which  is  kept  cool,  until  it 
u  eonyexied  into  a  soft,  pasty  moss.  This  is  treated  with  cold  water 
which  leares  the  unchanged  phloretio  acid,  and  the  liquid  is  filtered  and 
utmted  with  carbonate  of  Daiyta.  The  solution  of  sulphophloretate  of 
kiyta  filtered  from  the  sulphate  and  from  the  excess  of  carbonate  of 
jiuyta^  is  decomposed  by  sulphuric  aoid;  the  excess  of  sulphuric  aoid 
is  remoTed  by  carbonate  of  lead;  and  the  small  quantity  of  oxide  of  lead 
wluch  dissolves  is  removed  by  sulphuretted  hydrogen.  The  solution 
filtered  from  the  precipitates  is  evaporated  in  the  water-bath,  whereupon 
ndphophloretio  acid  remains  as  a  ftiintly  coloured  very  acid  syrup,  which 
erjrstaUises  with  difficulty. 

Diasolvee  ybtj  readily  in  water. 

Sulphophloretic  acid  is  bilMwic.  It  forms  neutral  (semi-acid)  and  acid 
(mono-acid)  salts.     The  neutral  salts  have  alone  been  investigated. 

Sulphophloretate  of  Soda. — Neutral,  —  The  solution  of  sulphophlo- 
Ktate  of  baryta  is  decomposed  by  sulphate  of  soda;  on  evaporating  the 
filtered  solution,  the  sulphophloretate  Is  obtained  in  faintly  yellowish, 
crystaHlno  crusts. 

Loses  its  water  of  crystallisation  completely  at  200°.  Dissolves  easily 
in  water,  but  not  in  alcohol  or  ether. 

Nachbaur. 

18  C  108    ....    37-24    »    87-34 

8  H 8    ....      2-76    2-99 

2S  32    ....    11-04 

2NaO 62    ....    21-38    21-30 

10  O 80    ....    27-58 

C«H»Na20«,2SO»....  290    ....  100-00 

SvlpkopUoreiate  of  Baryta.  — -  Neutral  —  Cr]^ta]li8es  on  evaporating 
lie  aolotioD,  in  tolen^ly  lugOi  hard  orystals,  which  are  probably  thoi&r 
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bobedral.     OontftinB  12-4  per  eani  of  water  as  •  At.  (rriwhiiii  HI 
per  oent)  which  axe  ooaipletelT  given  off  only  ai  160% 
Does  not  dissolTO  in  aieohol  or  ethev. 


18  C    .. .  108     SS'SS fl»-6i 

8H    ^ 8     «,.      a-09    ^^       S-31 

IB     ....    88     ^      ••86 

8  BO) 158*2  ^    40-18     ^.^    4M8 

loo     80     ....    21HI4 

C»H*B^K)*,2S0*....  380*8  ....  100-00  " 

SidfhophloreUiie  of  Lime.  —  NetOraL  —  Obtained   hj 
phloretic  acid  with  carbonate  of  Unii^  wd  IW^WPs  nn  n  etjetallnw  mb 
when  the  solution  is  eyaporated. 

Dried  in  the  air,  it  ebntaine  80*7  p.  ol  of  water,  wliidi  are  n?ea  dfit 
ITO""  =  8  At.    (CalonUtion  =  18*8  per  oent.) 


ulil70*. 

18  C 108  ....  88-02  .^ 

8  H Ma..M...M   8  ....  2*81  ..M..*.   8-00 

2  8  82  ..^  11-28 

2CiO »....  88  ....  18-n  «.M».  li-M 

AO  \3     .•••.•MM«...M«M*MM     Wl  ■   MM     "HI  4# 

^   C««H«Ci?0*,280"...,  284  -•  |W-*d '      ^' 

SulphofMor^te  cf  Jfc^nMrin.— -fhe  aohitioii  obtained  Ij  aataeliif 
solphophloretic  acid  with  carbonate  of  m^pimuL,  leaTOa  on  eraDentioi 
in  the  air  a  gummy  mass^  which  afterwards  beoomes  hard  anj  polTe- 
risable.  Contains  11  02  per  cent,  water  =  4  At  CUenlaiion  =  Il'Si 
per  cent. 

NMhbmr. 

18  C  108     ....    40-29    40-58 

8  H 8    ....      2-88    3-38 

2S 32    ....    U-90 

2MgO 40    ....     14-92     15-08 

10  O 80    ....    29-85 

CWH8xMgH)«,2SO»....  268     ....  100-00 
Sulphophloretic  acid  dissolves  Teiy  readily  in  <UoohoL 


Ethylphloretic  Acid. 
(?«H«0«  =  C*H«0\C«HH)*. 


Hlasiwetz.    Ann.  Fharm.  102,  151. 
Phloretaie  of  ethyls  Acid  phloretie  ether. 


Pliloretato  of  potash  (or  of  silyer)  is  heated  with  excess  of  iodide  of 
ethyl  and  a  little  alcohol  in  a  closed  tube  for  eomo  honra  in  the  witfl^ 
bath.    When  ahnoet  ail  the  iodide  of  potaseian  hna  aepaiated  ftwi  tbt 
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mixtnre,  wbich  at  first  is  quite  homogeneons,  tbe  faintly  yellowish  liquid 
is  heated  in  the  water-bath  to  drive  off  the  alcohol  and  excess  of  iodide 
of  ethyl;  the  residue  heated  in  the  oil-bath  to  230^  or  240""  to  volatilise 
all  foreign  matters,  then  distilled  over  the  open  flame;  and  the  distillate  is 
agitated  with  silver  and  rectified. 

Colourless,  viscous.     Does  not  boil  at  265°.     Faint  smell  and  grating 
taste.     Makes  oil-spots  upon  paper. 

HUsiwetz. 

22  C     132      ....     6804     68-15 

14  If 14      ....       7-22    7-55 

6  0 48      ....     24-74     g4-30 


CaH»*0« 194      ....  100-00    10000 

Cannot  be  set  on  fire.  Heated  on  platinnm,  it  gives  off  snffocating 
odonrs.  In  contact  with  ammonia  it  forms  pbloretamic  acid.  With 
nitric  acid  it  forms  ethylbinitropbloretio  acid. 

Dissolves  in  alcohol  and  ether,  and  is  precipitated  from  the  solutions 
by  water. 


Amylphloretic  Acid. 
C«H»0«  =  C"H"0»,C"HK)*. 

Hlasiwetz.     Ann.  Pharm.  102,  154;  J.  pr.  Chem.  72,  407. 
PMoreiate  ofatnyl. 

Preparation.  Very  concentrated  alcoholic  phloretate  of  potash  is 
heated  with  iodide  of  amyl  in  the  oil-bath  for  a  long  time  to  boiling; 
the  liquid  when  cool  is  poured  ofif  from  the  iodide  of  potassium  and 
heated  to  140°  as  long  as  anything  passes  over;  and  the  residue  is 
treated  with  warm  water,  which  dissolves  iodide  of  potassium,  and 
deposits  amylophloretic  acid  as  a  coloured  heavy  oil.  The  water  is 
expelled  from  this  product  by  heating,  a  small  quantity  of  iodine  is 
removed  by  silver;  the  liquid  is  heated  for  some  time  to  140°  until 
nothing  more  passes  over;  and  the  residue  is  distilled  over  the  open  fire 
in  a  bent,  sharply  inclined  tube. 

Colourless,  very  viscid.  Feeble,  rancid  odour.  Sharp,  biting  taste. 
Soiling  point  above  290^ 


28  C  

.....  168 
.....    20 
48 

....     71-18 
....      8-47 
....    20-35 

HlAsiweCi. 
........    71*42 

20  H 

8-43 

6  0 

20-15 

C»H»0«   ... 

286 

....  100-00 

160-00 

By  nitric  acid  it  is  converted  into  a  cr3r8talline  compoiuid  lik«  ethyl- 
binitrophJoretic  aeid. 

Dissolves  in  alcohol  and  ether  like  ethylphkieiio  aoidi 
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Appendix. 

FhloretoL 

Hlabiwbtz.    iinfi.  Pharm.  lOS,  166. 

A  mixtura  of  pbloietete  of  bwyte  with  eaoaOe  lime  awl  a  Btfi 

gowdered  glass  is  distilled  in  small  portions  OTor  ilia  omd  iic^  and  tb 
rown  oily  distillate  is  dehydrated  by  deeaniation  and  drying  orer  oil  rf 
Titriol,  and  then  rectified. 

Colonrlets,  strondy  refracting  oil,  whidi  baoomoa  tUokar  ai  Itf*.  ail 
boils  at  IM""—  200  .  Sp.  gr.  1-0374  at  18^  Hm  aa  anwiatie  eter, 
suggestive  of  carbolic  acid,  and  a  burning  taste.  Flaeed  on  the  sids  it 
causes  a  bam.  Coagulates  albumen  almost  aa  rapUlj  ae  eaibolie  aeaL 
A  splinter  of  pine-wood  dipped  in  aqueous  pUoreiol,  mud  tiieo  saiksl 
with  hydrochloric  acid^  assumes,  when  dried  in  the  son,  a  eohinr  sinilar 
to  that  produced  in  like  manner  by  oarbolio  aoid.  Yuonr  daaal' 
=  4-22. 


16  C 96 

10  H 10 

2  0 16 

....    78-68 
....      8-19 
...    13*13 

HlMhrets. 

78-70 

8-17 

13-13 

C»«H»W  122 

C-vapour  

H-Kas    

....  10000 

Vol. 

16    .. 

10     .. 

100  00 

Density. 

6*6560 

0*6930 

O-raa    

1     .. 

1-1093 

Vapour  of  pliloretol  . 

2     .. 

1     .. 

8-4583 

4-22'*l 

Isomeric  with  phenetol.     Stands  in  the  same  relation  to  phlorrtic  acid*  as  caiklic 
acid  to  siilicylic  acid. 

DecotnposUtans.  1.  In  vessels  containing  air,  it  becomes  yellow  is 
and  then  smells  of  styrol.  —  2.  When  soaked  up  into  a  wick,  it  msj 
be  set  on  fire>  and  then  buitis  with  a  bright,  fuliginoua  flame.  —3L  Dis- 
solves iu  oil  ofviti^;  the  solution,  after  standing  some  time,  is  no  longer 
precipitated  by  water,  but  then  contains  a  conjugated  sulphuric  acid  cuni- 
pound,  which  forms  with  baryta  a  soluble  easily  crystalljsablo  salt  — 
4.  When  bromine  is  poure<l  on  it.  hydrobromic  acid  is  liberated,  and  lAer 
the  excess  of  bromine  is  ex))elled,  a  white  crystalline  substitution-piodnct 
is  left,  which  is  soluble  in  alcohol,  but  not  In  water.  —  6.  Witb  cklonPe 
it  forms  a  substitution-product. — 7.  When  dropped  into  strong  nitric  acid 
it  hisses  like  a  red-hot  metal,  and  forms  temitrophloretol  witb  violent 
action  and  disengagement  of  hyponitric  acid. 

Phloretol  is  but  sparingly  soluble  in  water*     It  mixea  witb  atcoU, 
and  ether  in  all  proportions. 
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Temitrophloretol. 
C"N»H^O^  =  <?«X»H»,0«. 

A8IWBTZ.    Ann.  Fhaitn.  102,  167. 

Phloretol  ia  oarefnllj  dropped  into  strong  nitric  aoid;  the  mixture  is 
eated  until  the  resiuons  drops  disappear;  and  the  resulting  crystids 
after  being  heated  for  some  hours,  are  washed  with  cold  water,  and  crystal- 
lised rom  alcohol.     Contains  15*56  p.  c  N.     (Calcaktioii  16*34  p.  c) 


Gumaric  Acid. 
C"H*0«  =  C"H«0»,0*. 

Dblalandb.  N.  Ann,  Cfhim.  Fhys.  6,  343 ;  J.  pr.  Chem.  28,  356 ;  Ann. 

Fharm.  45,  332. 
Bleibtbbu.    Ann.  Fharm.  59,  183. 

Cumarini&ure,  CumartUure,  Acide  eumarique, 

Freparation.  Cumarin  is  boiled  with  concentrated  potash-ley 
(to  whidi  iticki  of  hydrate  of  potash  are  added :  BUebtreu) ;  the  mass  is  dissolred 
in  water,  and  the  oumaric  acid  is  precipitated  by  a  stronger  acid. 
(Delalande.) 

Bleibtreu  frees  the  cnmaric  acid  from  a  small  quantity  of  salicylic 
acid  formed  at  the  same  time,  by  recrystallisation  from  boiling  water  and 
washing  with  cold  water,  until  the  liquid  which  drops  through,  no  longer 
colours  ferric  salts  violet.  In  order  to  remove  an^  cumarin  which  is 
still  undecomposed,  he  dissolves  the  acid  in  ammonia;  expels  the  excess 
of  ammonia  oy  boiling;  precipitates  by  nitrate  of  silver;  collects  the 
yellowish  white  precipitate;  washes  it  with  water,  and  then  with  alcohol 
and  ether;  decomposes  it  with  hydrochloric  acid;  extracts  the  cumaric 
acid  with  ether;  evaporates  the  ether;  and  recrystallises  the  acid  from 
boiling  water. 

Fraperties.  Transparent  lamins  having  a  strong  lustre.  (Deb* 
lande.)  Brittle.  Melts  towards  190^  (Bleibtreu.)  Has  a  bitter  taste. 
(Delalande.)    Beddens  litmus. 

M 100**.  Dehdande.     Bleibtreu. 

18  C    ................  108  ....  66*85  65-34    ....    65*61 

8H    ....      8  ....  4-88  503    ....       4*98 

6  0 48  ....  29*27  2963    ....     29*41 

C»HH)«  164    ....  100-00    100*00    ....  10000 

DtcompomiiwM.  1.  B^  dittUiaiwn,  it  yields  vapours  smelling  like 
benaoio  amd»  together  with  a  volatile  oil,  which  reddens  ferric  salts^ 
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combines  with  potash^  and  leayes  resin  as  a  residue.  -  (Delalande.) 
Heated  above  ISC'  it  partially  decomposes,  white  Instroas  crystals  wth- 
liming,  and  a  brown  residue  reniainmg.  (Bleibtren.) — 2.  By  fnaioD 
vrhhTiydrate  of  potash,  it  is  changed  into  sidieylic  acid  : 

CisRSQ*  +   8H0  -  C"H60«  +   4CO»  +   J  OH. 

(See  below.)  Acetic  acid  appears  to  be  formed  at  the  same  time,  probably 
according  to  the  equation : 

C?»H»0«  +  2(KO,HO)  «C<H«KO*  +  CWfl»KO*  4-  2tiO,  CWom.  (/,pr,CMmM,tiii 

Cumario  acid  dissolres  in  boiling  water,  and  crystallises  on  cooliuf. 

It  neutralises  bases  completely.  (Delalande.)  It  expels  carbonic 
acid  from  carbonates.     (Bleibtreu.) 

It  reddens  ferric  salts  ^Delalande),  but  only  when  it  is  contaminated 
with  salicylic  acid.     (Bleibtreu.) 

The  ammonia-salt  does  not  precipitate  baryta-salU;  from  aeeUUeofUai 
a  white  powder  soluble  in  water  is  precipitated.     (Bleibtreu.) 

Cumarate  of  ISilver,  —  a.  From  excess  of  cumarate  of  ammonia 
containing  free  ammonia,  nitrate  of  silver  precipitates  orange-yellow 
flakes,  which  turn  brown  in  the  air,  and  are  immediately  decomposed 
at  100°.     (Bleibtreu.) 

6.  The  neutral  ammonia-salt  is  precipitated  by  nitrate  of  silver.  Yel- 
lowish white  powd  t,  which  quickly  subsides.  In  the  air  and  at  100",  it 
remains  unchanged.     (Bleibtreu.) 


18  C 
7H 

Ag 
60 


Delalaode. 

Bleibtreu. 

108      ... 

.     S9-84     . 

39'8    . 

...    4000 

7      ... 

2-69    . 

2-6     . 

...       2-64 

108-1  ... 

..     39-86     . 

39-6     . 

...     3972 

48      ... 

.     17-72     . 

18-1     . 

...     17-64 

C"AgH70«  27M  ....  100-00    lOO'O    ....  100-00 

Cumaric  acid  dissolves  easily  in  alcohol  and  ether,    (Bleibtren.) 


Insolinic  Acid. 
C»HW  =  C"H»0«,0«. 

A.  W.  HoFMAKK.    (1856.)    Ann.  Fharm.  97,  197;  abstr.  OmpL  rt»l 
41,  71S. 

Aeide  euminocyminiqne.     (Persoz.) 

Pint  observed  by  Persos  in  1842  {Compt.  rend,  13,  433;  J.pr.  CUm.  25,59). 
investigmted  bj  Hofmann. 

Fo}tnation.  By  boiling  Roman  oil  of  carraway,  cuminol,  cnminio  aei' 
or  cymene  with  bichromate  of  potash  and  sulphuric  acid. 

PreDaration,  1  part  of  cuminic  acid,  or  cymene  or  Roman  oil  of  cam* 
way  is  neated  slowly,  and  with  food  condeusinff  apparatos,  with  a  mix- 
tim  of  Ipt.  biohromate  of  potash,  8  parta  of  oil  of  vitriol  and  19  paiH 
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of  water,  so  that  the  distillate  flows  back,  until  on  cooling  neither  oil 
nor  crystals  are  deposited,  bnt  the  whole  is  changed  into  polvertdent 
insolinic  acid  and  semifased  insolinate  of  chromium.  The  mixture  is 
filtered;  the  residue  washed  with  water  and  boiled  with  ammonia;  the 
liquid  filtered  from  the  separated  oxide  of  chromium;  and  the  filtrate 
anpersaturated  with  bjdrochlorio  acid:  insolinic  acid  then  separates  as  a 
white  powder,  and  is  purified  by  boiling  with  water  and  afterwards  with 
alcohol.  (Hofmann.)  Persoz  allowed  a  mixture  of  1  part  bichromate  of  potash, 
2'2  parts  oil  of  Titriol  and  8  parts  water  to  act  on  Roman  oil  of  cumin  at  60*  —  70*, 
tttBTed  from  the  ewninic  acid  which  separated  and  then  heated  the  mixture  to  boiling  : 
tiie  fiqaid  then  finothed  up  and  hit  aeide  euminO'Cjfminiqui  was  deposited. 

Properties.  Wbite  powder  consisting  of  microscopic  crystals.  In« 
odorous,  tasteless.  Melts  at  a  very  high  temperature.  Sublimes  par- 
tially undecomposed.  (Hofmann.)  Volatile  without  melting.  Heavier 
than  water.  (Persos.)  When  dissolved  in  boiling  water,  it  has  a  strong 
Mid  reaction.    (HoOaoann.) 

Hofmann. 
mean. 

18  C  108     ....     6000     59-70 

8  H 8     ....       4-44     4-30 

8  0 64     ....     35-o6     36-00 

CWH«0«    180    ....  10000    100-00 

Decompositions.  1 .  It  is  partially  decomposed  by  distillation,  forming 
benioic  aoidj  benxol,  carbonic  aoid  and  charcoal: 

C»H80>  =  C?*H«0*  +  C0«  +  3C  +  2H0. 

2.  It  is  not  changed  by  long  boiling  with  chromate  of  potash  and 
sulphuric  acid  J  or  by  continued  boilinc:  with  concentrated  nitric  acid.  — 

3.  Distilled  witb  caustic  baryta,  it  yields  benzol  and  leaves  carbonate  of 
baryta  and  charcoal : 

CWH80*  -  CWH«  +   3C02  +  3C   +  2H0. 

4.  When  it  is  suspended  in  alcohol  and  hydrochloric  acid  gas  is  passed 
through  the  liquid,  or  when  its  silver-salt  is  heated  with  iodide  of  ethyl 
in  a  sealed  tube,  it  forms  insolinate  of  ethyl  and  ethylinsolinic  acid, 
wbioh  are  separable  by  potash.     (Hofmann.) 

Comhinaiions.  Insolinic  acid  scarcely  dissolves  (not  at  all,  according 
to  Persoz)  in  cold,  somewhat  more  in  boiling  water,  and  is  precipitated  on 
cooling  as  an  indistinct  cnrstalline  powder. 

Dissolves  in  cold  and  in  boiling  oU  of  vitriol  without  blackening,  and 
is  precipitated  nnchanged  by  water.  (Hofmann.)  It  is  not  dissolved 
by  oil  of  vitriol,  but  after  being  boiled  with  it  for  a  few  minutes^  becomes 
soluble  in  water.     (Persoz.) 

Insolinic  acid  is  bibasic.  It  forms  acid  (mono-acid),  neutral  (semi-acid), 
and  doable  n^lts.  It  completely  neutralises  the  fixed  alkalis  and 
animoniay  and  decomposes  the  Carbonates  on  boiling. 

Insolinate  of  Potash.  —  a.  Neutral. — Precipitated  by  strong  alcohol 
from  the  saturated  solution  of  insolinic  acid  in  potash-ley.  Crystalline 
powd^i  with  a  ailky  lustre  after  bemg  dried.    Deeomposed  bj  aelda 
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with  separation  of  69*28  p.  o.  insolinio  aoid.     (CUcuIation  =  70*31 
por  eeni.) 

C»HK)» 178    ....    69-54 

2K    78    ....    30-46    80*3« 

CWH«KK)«    ....  256    ....  10000 

5.  AeicL  —  When  the  salt  a  is  boiled  with  excess  of  insolinic  uU 
and  filtered  hot,  crjstalliDc  plates  separate  on  cooling.  Decomposed  W 
acids,  with  elimination  of  82*11  per  cent,  insolinic  acid.  (C**irK(r 
requires  82*56  per  cent) 

Insoltnate  of  FotaA  and  Soda.^^  When  the  solution  of  the  pottsh-di 
b  is  neutralised  with  carbonate  of  soda  and  precipitated  by  alcohol,  t 
salt  precipitates,  which,  on  being  decomposed  bj  hjorochloric  acid,  yieMi 
74*47  per  cent,  insolinic  acid.  (Calculation  75*0  p.  c.)  Cannot  be  obUined 
by  crystallisation. 

Hofmann. 

C»NaH«0»    201     ....    83*75 

K  39    ....     16*25    16*16 

CWH«KNaO« 240    ....  100*00 

IntolinaU  of  Baryta,  —  NetUral.  —  Dilute  insolinate  of  ammonia  doei 
not  precipitate  baryta-salts;  but  if  concentrated  it  produces  a  white,  mo^ 
or  less  crystalliue  precipitate,  which,  after  washing  with  cold  water  ftod 
drying  at  120^  to  140%  yields  56*74  per  cent  insolinic  aoid  when  decom- 
posed by  hydrochloric  acid. 

Hoftnaan. 

C"H«08 178     ....     56*51 

2  Ba  137    ....     43*49     43-65 

CMH«Ba=0»  315     ....  10000 

IfiiolinaU  of  Lime.  —  Neuh'al,  —  Obtained  like  the  baryta-salt,  wfc»A 
it  resembles.  It  loses  its  water  at  120'' —  130",  and  then  oontuni  1B'6T 
per  cent,  calcium.     (Calculation  18*35  per  cent.) 

HdmAnB. 


C»«H«0». 

2Ca  

6H0 

....  178    . 
....    40    .. 
....    54    .. 

...    65*50 
..    14*70    .... 
..     19*80    .«. 

...    14-96 
...     19-90 

C»H«Ci^O>  ♦  6Aq .... 

....  272    . 

...  100*00 

Imolinate  of  Copper  is  thrown  down  as  a  bright  blue  praeipitale^ 
mixing  neutral  solutions  of  sulphate  of  copper  and  a  salt  of  insolisis 
acid.  Contains  32*57  p.  c.  Cu,  and  is  probably  represented  by  tki 
formula  C^u*HH>'+CuO,HO,  which  requires  32*78  p.  c  Ca. 

iMoKfuUe  of  iStZffr.— -Precipitated  from  insolinate  of 
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nitrate  of  silver  as  a  white,  amorphous,  curdy  precipitate.     It  must  bo 
washed  iu  the  dark  for  a  long  time.     (Ilofmanu.) 

Hofmann. 

18  C  108     ....     27-41     27-25 

6H 6    ....       1-52    1-51 

2  Ag 216     ....     51-82     54-64 

8  O  64     ....     16-25     16-60 

Ci8AgSH«0»  ....  394     ....  100-00    100-00 

Insolinic  acid  is  insoluble  ia  alcohol  (Persoz);  almost  insoluble.  (Hof- 
niann.)    It  is  insoluble  in  ether. 


Oxygen-nucleus  C"H«0«. 
Cumarin.    C"H-o^ 

A.  VooEL.    GUb.  64,  161;  J.  Pharm.  6,  305. 

GuiBOURT.    Drogues  simples, 

BouLLAT  k  Bot7TRON-CHARLARD.    J.  Pharm.  lly  480. 

Tbautwein.     Repert.  24,  98. 

BucHNBR.     Reperi.  24^  126. 

GiriLLEMBTTE.     J.  Pharm.  21,  172;  Ann.  Pharm.  14,  824. 

Delalandb.     N.  Ann.  Chim.  Phys.  6,  343;  J.  pr.  Chem.  28,  256;  Ann. 

Pharm.  45,  332. 
KossHANN.    iV.  J.  Pharm.  5,  393 ;  J.  pr.  Chem.  33,  55 ;  Ann.  Pharm. 

52,  387. 
Lerot.     J^.  J.  Pharm.  11,  37. 
Herrh.  Bleibtreu.    Ann.  Pharm.  59,  177. 
Goblet.    ^.  J.  Pharm.  17,  348;  /.  pr.  Chem.  50,  286. 
A.  Frafolli  &  Ghiozza.     Ann.  Pharm.  95,  252;  J.  pr.  Chem.  66,  342. 
G58SMANX.     Ann.  Pharm.  98,  66. 
O.  &  C.  Blby.    i\r.  £r.  Arch.  142,  32;  Pharm.  Centr.  1858,  827. 

(Stfiuorine,  Tonkd'-eamphor. 

Comaria  was  first  remarked  by  Vogel  (1820),  whq  mistook  it  for  benioie  add ; 
Giiiboiirt  discovered  that  it  was  a  new  substance ;  and  it  was  more  closely  in?estigated 
by  Delalande  in  1842,  and  by  Bleitreu  in  1846. 

Sources.  Found  in  tonkarbeans.  —  In  Melilotus  oficmalis  (Fontana, 
Pharm.  Centr.  1833,  684;  Chevallier  &  Thubenf,  J.  Chim.  med.  10,  350, 
Gaillemette,  Bleibtren);  in  Aapertda  odorata  (Vogel,  Kossmann),  and  in 
AfUhoxanihum  odoratum  (Bleibtreu);  in  the  fruit  of  Myroxylon  tolui/erum 
(Leroj),  in  the  leaves^of  Angraecum  fragrans  (Gobley),  and  in  the  herb 
of  Orchis  fusca.  Jacq.    (Bley.) 

It  appears  that  in  fresh  tonka-beans,  the  cumarin  is  dissolved  in  an  oil 
from  which  it  gradually  separates  in  white  crystals,  which  are  chiefly 

YOL.  XIII.  '^ 


'^yLxHX  NUCLLVS  C-*H'f:  OXYGEN-NUCLEUS  C«H«0*. 
in-.iTfr'n  tbe  outer  sarfacea  of  tbe  cotyleilons  and  tlie  let^ 


.  fl.  P---:-!  JcjiAi-ifo^w.  1.  The  powdered  beans -v 
f  :lrr.  ir  i  :kiieT  the  ether  has  been  eTBporated,  tbe  K^iiaa. 
IvrnI  in  ilccLol  of  35'  B.  whicU  leaves  a  residue  of  fat  Tl? 
1  iri^-'.-rarei.  the  dirty  yellow  crystals  thus  obtained  ri 
:z  :i" .". :. : '. :  and  tbe  ^vi::ti<jn  is  boiled  with  animal  chait-«il. 
:.;ri:--i.  .:-::l  i:  bcz":.?  to  crvslallise.  ^^BoullayA  Ikn-.r'.*- 
T.  :::  z  .:  the  cu'iiarin  remains  with  the  residue  of  f.*. 
.iv  ^;:"i  ^vai  dificuliy  be  extracted  by  alcohol.    <Bk> 

:  ::p  or  jtulveriscd  aiid  exhausted  T.:i! 

r  -'lij^esied   with  strong  alcohol  (Bit.'- 


rT^?  '""Il  TT^ 


>  :..rr.  .:vai.r.i:td  to   the  con*iatencc  of  syrup,  i 

ir  ;  :ir  oryr.^'.*  which  form   are  purified  by  rei«i« 

■:  i.^rif  .   a::!    by    treatment   with    animal  cLaro>ji.. 

Tz'y  ch:rT-M    i-i-ka-beans    are   heated   for  a  k': 

r^  'ji'.z'j.  ir-  yj3-ai  bulic  of  alcidicd  of  SO  p.  c;  it- 

■    -  .-i  I'zc  r:?:  iue  ajain   treated  in  the  j^ame  ma'^z-r. 

\.  I  '  jf::.fr  :in.i  :be  alcohol  is  diiiilleil  from  then;  til 

:_-".    ..  ":^"i-.rc.:v-2  ::  :<  mixed  with  four  times  its  voltie 

r  :  :  .:  .:•*  c-n:ar:!i  in  iLe  crvstalline  state.     The  »Ll^ 

:  J  j.::  i  ::l:erei  throujfi  a  moistened  filter  ^ix. 

'  '.  '.   :    z.'.:-a'.-^  :s  ibci:  Ci»oled.   the  ijreater  part  '.f  U- 

'  ' ,:     .::   r-.rr.     The  remainder   is  obtained  br  £W.- 

. .  :t  a*  i  trcaticj  the  resulting-  crystals  witfi  aniii 

f  :  r'*.s  '•^-:.*r*  yie'.d*  T   crammes  of'cnmarin.     <G.'>r 

.:  :    .    !f.-.'.-  ire  •.'.•..-tilled    with    waf^r,    the   ilistl'itv 

:  :-:  :     :r^        B  "l^y  .V  CKiirlard.) 

•    ■•  •        •    *•  -i '"       '.".v.:.  "T  A/i'/r  '^ruifi  '-'-    ■ 


'    *  art/     oxlnn 

^to-i 

a!.-  h..|  U  ,11^1]]]. 

d  fr- 

tVo  r.*^:.!ue   i-  r 

lua; 

■.:rc  I  in:.,  a    .li^b 

t!::^ 

!>-'  :"'i:.f.i  ij  ev:ij. 

•ni-- 

.  :'^ro  ..•.•:ioc:o  1  .'! 

:^  I 

^   TV'.To  i':v-t-iN 

'  ■■         ^-  "■•'■■    :v'--.>a    :i::Io  o.r.. 
.     :      •     ^^   :.:;  ::':v:-.  .-tT  i!.- ch!v:  .  ;. 

■  ■   -     '■    "  .-:•--   :.]»    t!:?-    cm::  .*  ..   * 
"        "■  •   •     •        -;>..:•   r'''tni*'l:i::::   i;-:.-}'.. 

J       :■  •    ^^ :  -.Tc.:]    n  t!  v  s.-!  .li.-n  i.n  l    .   . 

■  "  -''      " -^'  .TV-!!'-   ..♦'  ciiniar:!:      V 
;•"  ;•     •-    •  y  :;.:oo  *'ry>'a:;i^at:..n-.  1::  :' 

r-.N-   ^  !  ■  ■.  r-.-.  *!•'.!  ■    tl-^.v   .in'  :r   :•*  ' 
~  •*"  •    ■•' *       ■-■  "'•^' ■»;■'.  fi.'-'^-'v  v'\!r.i«'!r  i•.:::.j■■- 
..      -:.  .   :;  «.■   T  !  y*   n    >;:ji  l»r  j.-...r-  • 

■  ■  -J  rrl.T  ::<  u-o':.  -.   C?     Ti:.:i: 
':    ^;:    i:  -cJ  .-.f,  nnd  ,Le    :.ol:a  i^r:.  ■; 
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•xbauflted  with  aloohol  of  sp.  gr.  0*897.  The  alcobolio  extract  ii  tben 
nixed  with  the  expretaed  8ap ;  the  whole  purified  by  decantation 
mad  iiltratjoii ;  the  aleohol  distilled  off ;  and  the  residae  left  to  evaporate. 
In  a  few  days^  an  abundant  crop  of  crystals  ia  formed  in  the  syrup, 
wlueh^  after  they  have  been  treated  with  animal  eharooal  and  reorystal- 
lised^  amoQDt  to  0*85  p.  o.  of  the  fresh  plant.    (0.  k  C  Bley.) 

n  Prepertiei.     Small^  eolonrless,  rectangular  laminss  having  a  Mkj 

li  iMlie  and  belonging  to  the  right  prismatie  system.  (Fig.  &&,)  u' :  ti  =  88  ; 
.J  e  :  I  ss  110''  12'j  i:u^  104^  28";  sometimes  also  thick,  yellowish  prisma 
^  with  lateral  &ces  u  u'y  but  without  well  defined  ends.  (De  la  Pro- 
I  rmUje.)  Very  hard  j  cracks  between  the  teeth.  (Delalande.)  Of 
[.  smooth  fracture.  (Boullay  &  Charlard.)  Melts  at  50°  (Buchner,  Dela- 
lande); at  40^  (Kossmann.)  Cumarin  prepared  from  Mdilotus  or 
Angraecum  does  not  melt  below  120"^,  but  that  which  is  prepared  from 
ionki^beana  melts  at  a  lower  temperature  because  it  contains  fat. 
(Qobley.)  Solidifies  on  cooling  in  a  transparent  confusedly  crystalline 
Buaa ;  volatilises  and  sublimes  (Boullay  &  Charlard)  in  white  needles 
smelling  of  bitter  almonds.  (Guillemette).  Boils  at  270^  (Delalande.) 
Heavier  than  water.  Neutral.  Smells  stroDgly  aromatic  (Boullay),  like 
Jiidilottu  (Buchner,  Ouillemette),  and,  like  bitter  almonds,  especially 
when  rubbed  between  the  fingers.  (Gobley.)  The  vapour  strongly  affects 
tlie  brain.  (Delalande.)  Tastes  hot  and  pungent  (Boullay),  bitter  and 
•ronatie  (Bnohner),  fiery,  like  Tolatile  oil  (Delalande).  Cumarin  prepared 
firom  MtlHotui  and  Angraecum^  has  a  bitter  and  then  pungent  taste ;  that 
prapared  firom  tonka-beans  has  a  pure,  bitter  taste.  (Gk>bley.)  Cumarin 
m  large  quantities  acts  as  a  narcotic.     (Bleibtreu.) 

Delalands.  Bkibtreu. 

18  C   108    ....     73-97    72-91     ....     73-98    ....    78-85 

6H  6    ....      4-11     .^ 4-73     ....      4-38     ....      4*24 

4  0  32    ....    21-92    22-36    ....     2164    ....    21-91 


CWHW 

18  0     ., 
6H    . 
4  0     .. 

...  146 

....  10000    10000    ....  100-00    ....  10000 

O.  Henry.      Oobley. 

.  108    ....     73-97    76-40    ....    76-12 

6    ....      4-11     3*99    ....      412 

.    32     ....     21-92     19-61     ....     1976 

C«HH)*  146     ....  100-00    10000    ....  100-00 

Henry  (/.  Pkarm,  21,  272),  Delalande  and  Bleibtreu  (b)  hivestigated  camarin 
from  tonka-beant ;  Bleibtren  (a)  from  Atperula  odoratum,  and  Gobley  from  Angrateum, 
Henry  gave  the  formula  Ci^H'CH ;  Delalande,  the  formula C^H'O^ ;  Dumu  {TraiU  7, 
163)  and  Bleibtren,  that  which  is  here  adopted. 

Deeompaitioni*  Vapour  of  cumarin  takes  Jirt  in  contact  with  flaming 
bodies^  and  burns  with  a  white  flame.  (Buchner.)  — 2.  Cumarin  is  imme- 
diately charred  by  oil  of  vitriol,  ^Delalande.)  —  3.  Tincture  of  iodine 
oonrerta  it  into  a  crystalline  mass  naying  a  golden  lustre.  —  4.  Decom- 
posed by  bromine  and  chlorine,  with  formation  of  white  crystalline  bodies. 
—  5.  Boiling  concentrated  hydrodiloric  acid    is  without  action   upon 
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cnmarin.  (Delalande.)  —  6.  Cold  famiDg  fiUi'ic  acid  cbnrerts  it  into 
nitrocumarin;  if  cnmarin  is  boiled  for  a  long  time  with  commercial  nitric 
acid  and  the  distillates  are  poured  back,  it  is  completely  converted  into 
picric  acid.  (Delalande^  Bleibtreu.)  No  oxalic  acid  is  prodaced  by  the  torn 
of  nitric  acid  on  cnmarin.  (Gmllemette.)  »-  7.  Cnmarin  is  not  flitered  bjT 
ammonia,  either  in  solntion  or  in  the  gaseons  state.  (Delalande.)  — 
8.  By  boiling  concentrated  solntion  of  potash  (when  the  hydrate  of 
potash  begins  to  fuse),  it  is  converted  into  cumarate  of  potash.  Comarin 
fnsed  with  hydrate  of  potash  is  converted  into  salicylate  of  potash  (Mar 
lande),  with  evolution  of  hydrogen  and  formation  of  carbonate  of  potiBh. 
(Bleibtreu.)  According  to  Delalande,  hydrogen  is  evolved  in  the  formatioB  (d 
cnmaric  acid,  and  a  combustible  hydrocarbon  C^^H',  of  aromatic  odoor  in  the  coaier- 
sion  of  the  cumaric  add  into  salicylic  acid.  In  the  first  case,  Bleibtreu  was  nnibb  to 
discover  any  evolution  of  gas,  except  that  arising  from  any  traces  of  salicylic  add  thit 
might  be  formed ;  and  in  the  conversion  of  cumaric  add  into  salicylic  acid,  be  only 
obtained  hydrogen,  the  odour  and  luminous  properties  of  which  he  oonsiders  to  be  doe 
to  an  admixture  of  hydrate  of  phenyl  arising  from  the  action  of  the  potash  upoi  tke 
salicylic  acid.  Alcobolio  potash  also  produces  cumaric  acid,  bat  more 
slowly,  so  that  part  of  the  cumarin  remains  nndecomposed  after  prolonged 
treatment: 

C«H«0*  +  2HO  -  C^HKK.    (Bleibtreu.) 

When  cumarin  is  boiled  with  a  solution  of  perUachlaride  ofanUmonff  in 
hydrochloric  acid,  gas  is  evolved  and  the  cumarin  is  converted  into  jeliow 
crystals  containing  chlorine  and  antimony.  (Delalande.)  (See  belov.) 
— 10.  Cumarin  when  swallowed,  passes  unchanged  into  the  urine.  (HftU- 
wachs,  An7i.  Fharm.  105,  210.) 

Combinations,  Cnmarin  is  scarcely  soluble  in  cold  water,  readily  io 
boiling  water.  —  The  solution  of  1  pt.  of  cnmarin  in  45  pts.  of  boiViog 
water  becomes  milky  on  cooling;  the  solntion  of  1  pt.  of  cnmarin  in  200 
pts.  of  water  remains  clear  at  25'',  but  when  slowly  cooled  to  15'  yicj^J* 
long  prisms ;  that  of  1  pt.  of  cumarin  in  400  pts.  of  water  reinftio> 
unchanged,  even  in  the  cold.  (Bucbner.)  An  excess  of  cnmarin  hotted 
to  boiling  with  water,  melts  to  an  oil  which  solidifies  in  a  tolerably  bt^^ 
mass  on  coolin;ir.  Yields,  when  distilled  with  water,  a  distillate  smeUioff 
of  melilot.     (Guilleniette.) 

Dissolves  sparingly  in  oil  of  vitriol  (Leroy),  abundantly  (GQillemettc)i 
and  may  be  precipitated  by  addition  of  water. 

Dissolves  in  concentrated,  or  in  warm  diluted  phosphoric  a/sA* 
Insoluble  in  cold  ammonia.     (Guillemette.) 

Cumarin  is  readily  dissolved  by  potash  (without  evolution  of  aoimoDi** 
Buchner),  and  forms  a  coloured  solution  from  which  acids  precipitin 
cumarin  unchanged.     (Delelando,  Bleibtreu.) 

The  aqueous  solution  of  cumarin  is  very  abundantly  precipitated  by 
Bubactitato  of  lead.     (Guillemette.) 

Wiih  Terchlm'lde  o/Antimont/,  —  A  solution  of  pentachlorido  of  anti- 
mony in  hydrochloric  acid  is  boiled  with  cumarin;  on  cooling,  yello^r 
crystals  are  dc])ositcd,  which  are  decomposed  by  heat  and  dcliqueeeo 
with  water  after  a  time.  The  aqueous  solution  of  these  crystali  soon 
deposits  a  white  powder  and  needles  of  silky  lustre,  which  appear  to  be 
cnmarin. 
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Calculation  according 

18  C     

7  H    

PURPURIN, 

to  Delalande. 

108      .... 

7      .... 

38-94     .. 
2-19     .. 
10-05     .. 
20-26     .. 
38-56     .. 

Delalande. 

34-55 

2-60 

' 

4  C     

\  Sb   

32      .... 

64-5  .... 

6-45 

22-40 

3  CI    

106-8  .... 

34*00 
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Cl8H70^SbiCP  318-3  ....  100-00    100-00 

It  18  perhaps  a  compound  of  pentachloride  of  antimony  with  cumarin,  containing 
dilorine.    (Delalande.) 

Cumarin  dissolves  much  moro  readily  in  acetic  acid  (Bncbner),  and  in 
tartaric  acid  (Guillemette),  than  in  water. 

Dissolves  very  readily  in  alcohol,  —  Dissolves  readily  both  in  volatile 
and  in  fatty  oils/  (Boullay  &  Charlard.) 


Purpurin. 
C"H«0«  =  Ci»H«0*,0». 

Colin  &  Robtquet.    Ann,  Chim,  Phys,  34,  244;  J,  Pharm,  12,407; 

Bet^.  Jahresb,  7,  265;  J,  Pharm.  13,  447;  Berz.  Jahresh.  8,  273. 
Gaultier  db  Claubry  &  J.  Persoz.  Ann,  Chim,  Phys,  48,  69;  N.  Tr, 

25,  2,  186. 
Pbrsoz.     Ann.  Chim,  Phys.  51,  110. 

P.  F.  RuNGE.     J.  pr,  Chem.  5,  362;  Ann.  Chim.  Phys.  63,  282. 
RoBiQUET.    Ann,  Chim.  Phys.  63,  297. 
J.  SoHiRL.     Ann.  Pharm.  60,  74. 

Debus.     Ann.  Pharm.  66,  351;  86,  117;  N,  Ann,  Chim,  Phys  38,  490. 
J.  WoLPP  &  Strecker.     Ann.  Pharm.  75,  1;  Pharm.  Ccntr.  1850,  593; 

Chem.  Soc.  Qu,  J,  3,  243. 
Rochleder.      f^ien.  Akad.  Ber.  6,  433;  J.  pr.  Cltem.  55,  385;  Ann. 

Pharm.  80,  321;   Wien.  Akad.  Ber.  7,  806;  Ann.  Phai-m.  82,  205; 

J.pr.  Chem.  66,  85. 

Purpurin.  (Colin  8c  Robiquet.)  Matih'e  colorante  rote.  (Gaultier  de  Claubry  fc 
Peraoi).  Madder'purple{\iunge,  Schiel).  Oxi/lizaric  acid  (Dchus). —  Discovered  by 
Colin  and  Robiquet  in  1826,  but  apparently  first  obuuned  completely  pure  by  Debus  and 
hj  V9o]ff  8c  Strecker ;  the  latter  also  determined  the  formula  of  ])urpurin.  According  to 
Schunck  (PAi7.  Mag.  J.b,  510;  Ann.  Pharm.  81,  349,)  purpurin  is  a  mixture  of 
alizarin  and  verantin  in  varying  proportions  ;  Debus  was,  however,  unable  to  decompose 
purpurin  by  treating  its  alcoholic  solution  with  acetate  .of  copper,  whilst  according  to 
Schunck,  verantin  is  precipitated  by  this  treatment  and  alizarin  remains  In  lolution. 

Sources,     In  madder-root 

Formation.  Alizarin  is  converted  into  purpurin  in  the  fermentation 
of  madder.  (Wolff  &  Strecker.)  When  alizarin  is  treated  with  aqueous 
chlorine,  it  seems  to  undergo  no  change;  but  after  the  chlorine  has  been 
removed,  it  gives  with  potash  a  deep  red  solution  like  purpurin,  and  with 
baryta  a  purple-red  precipitate;  it  has  therefore  probably  been  converted 
into  purpurin.     (Wolff  &  Strecker.) 


SM     PRnuBT  Mucum  anp^t  onauMmcumM  c^vo*. 

PreparaHtm.  1.  AImm  or  AvigftM  1 
and  water  and  attowed  to  htmtai  in  a  vi 
ur;  when  the  fermentatHm  w  orer,  the 
and  the  reaidne  is  boiled  with  a  oonoonimtad  aollitSoa  ef  *\nm  wam 
asBnmes  a  beaatiiui  deep  nA  nolovr,  appearing  onuBya-jyilaw  hj  nhmi 
light     On  cooling  the  solntion  and  aoaing  aalplinne  mtii^  il  defMii  nl 


flakes  of  pnrpurin,  whioh  are  fread  from  an  admixtan  of  iMall  qianiai 
of  alumina  by  boiling  with  hjdioohliirie  add*  mad  aia  thflft  im^miU 
from  alcohol  or  ether.  (Wolff  A  Stnbker.)  Wliea  Arigmn  nt Jlw  ti 
ezhansted  with  boiling  water,  the  deooetion  jpf(ed|jttated  !■•■  -'"/"■  - 
aoid»  tho  nreeipitata  wMhod  and  whiU  still  aunat  boiM  wift  «  mn» 
trated  solution  of  chloride  of  alnmimunt  tha  eoloomtf  iMltmi  Cadn 
and  leave  a  residne  of  dark-eoloiired  aahsteaeet.  On  auni^ ttasilrifai 
with  a  little  hydrochloric  add,  fltty-nd  aad  aomatiMaa  oijwliMlda 
are  precipitated,  consistin|r  of  aliarin  aad  DOipailn  which  itil  HUB 
resin.  When  the  flakes  are  dissolTed  in  aledhol  or  in  dilata  amosMd^mi 
freshly  precipitated  hydrate  of  alnmina^  whieh  oomliinaa  with  tho  odM^ 
ing  matter,  is  added,  and  ike  resnltinff  compound  ia  InAod  with  ensn- 
trated  carbonate  of  soda,  pnrpnrin  is  (umolvm  with  dariE-ndeolo«r,«Ui 
alisarin-alamina  remains  in  tne  zasidne.  It  ia  diffienlt  howovar  to  sMi 
pure  pnrpurin  from  this  solntion.    ^oUTdb  Strecker.) 

2.  Powdered  madder-toot  is  bmlad  with  n  laigo  qoantitf  of  tnto 
to  which  sulphuric  acid  is  added  in  tha  proportion  of  90  gnamos  sf  aal 
to  each  kilogr.  of  madder,  wherebr  the  gam  ia  aoon  oonvattadiBtssMi 
and  the  madder  may  now  bo  readuT  washed  oot  with  water.  Aihr  is 
root  has  been  thus  treated  aad  washed  oat|  it  ia  oxhaaated  hgf  twist  y^ 
ing  with  carbonate  of  soda;  the  residne  is  then  waah<Ml  with  vatsr  as  Ml 
as  the  water  becomes  coloured,  and  the  solutions  are  aet  aaide  ibr  the  (i^ 
paration  of  alifarin.  When  the  madder-root  which  haa  been  exhsMUl 
with  soda  is  boiled  with  a  solution  of  alum,  it  yields  a  boaatifal  Atenj* 
red  extract;  tliis  is  filtered  and  mixed  with  a  sliffht  exoees  of  bjlit* 
cbloric  acid  or  sulphuric  acid,  whereupon  a  beautifnl  red  precipitite  ii 
formed,  wliich  is  collected  on  a  filter,  well  washed,  and  purified  by  «h- 
tion  m  alcohol  and  evaporation.  (Gaultier  d(  Pereox)  Or  the  waMa 
boiled  with  sulphuric  acid  is  treated  with  3  p.  c.  of  protochloride  of  til 
and  a  small  quantity  of  potash,  in  which  the  colouring  matters  dimlTe. 
On  adding  an  acid  to  the  solution,  red  flakes  are  precipitated  which  ire 
carefully  wai^hcd  and  then  treated  with  a  solution  of  alnm,  whereopot 
alizarin  remains  undissolved  but  purpurin  dissolves;  the  last  solatioB  b 
precipitated  with  sulphuric  acid,  and  the  purpurin  dissolved  in  alcohol  <i 
m  ctlicr  and  crystallised  by  evaporation.     (Qaultier  &  Peraoa.) 

3.  Four  pounds  of  Levant  madder-root  is  coarsely  chopped  (Oe  wakas 
out  of  the  ground  root  is  troublesome  and  attended  with  lota)  and  maoeratsd  ftr 
12  hours  in  hot  water,  and  then  thorouffhly  washed;  bj  thia  trcatmsat  tht 
root  becomes  very  soft  aud  may  be  easily  pounded.  It  ia  next  boiled  wilt 
1 2  11)8.  of  alum  and  70  lbs.  of  water  for  an  hour,  and  strained;  the  residue ■ 
aj^^ain  boiled  with  6  lbs.  of  alum  and  70  lbs.  of  water  for  half  aa  hoar;  the 
li'iuid  is  n^^ain  strained;  and  the  united  extracts  are  set  aside  for  four  dsTS 
in  order  that  they  may  deposit.  The  madder^root  which  haa  beea  twice 
buiJoU  may  be  boiled  a  third  time  with  70  lbs.  of  water,  and  this  deooctiot 
used  for  extracting  fresh  root  On  mixing  the  decanted  alum  solatioe, 
whioli  is  of  a  beautiful  rose-colour,  with  3  iba  of  sulphorio  acid  and  •ihft 
of  water,  it  deposits  yellowish  red  flakes  and  becomes  paia  jaUow.  Ths 
whole  is  allowed  to  stand  for  several  days^  then  filtared,  and  tha      '^^ 
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is  oolleeted,  whereby  f  ok»  of  impure  purpurin,  still  containing  madder* 
wmdf  madder-yellow  and  alumina,  are  obtained.  The  prodnot  must  there- 
fore  be  wasbed  with  water,  boiled  with  water  [containing  hydrochloric 
acid,  dissolved  in  alcohol  of  00  p.  c.  and  the  solution  evaporated  until  it 
liegins  to  crystallise  on  the  surface;  the  crystals  thus  obtained  are  agiiin 
crystHllised  from  alcohol  and  finally  recrystallised  from  ether.  (Runge.) 
Sobiel,  after  washing  the  impure  purpurin  with  wntor,  dibsolves  it  in  a 
boiling  solution  of  alum,  filters  the  liquid  from  the  (icjmsit  which  is 
formed  on  cooling,  and  reprecipitates  with  sulphuric  acid;  he  then  con- 
tinues the  purification  as  above.  Purpurin  thus  prepared  still  contains 
other  colouring  matters  which  remain  in  solution  when  the  puqiurin  is 
dissolved  in  alcohol  and  treated  with  oxide  of  zinc,  while  a  pure  compound 
of  pnrpurin  and  oxide  of  zinc  is  precipitated.     (Debus.) 

4.  Zealand  madder  is  boiled  3  or  4  times  with  1 5  to  20  pts.  of  water,  and 
the  decoction  is  boiled  with  excess  of  hydrated  oxide  of  lead,  whereupon  a 
part  of  the  oxide  of  lead  dissolves  and  the  colouring  matters  are  precipi- 
tated with  the  remainder,  in  the  form  of  an  insoluble  compound.  The  well- 
washed  precipitate  is  decomposed  by  warming  with  dilute  sulphuric  acid, 
and  the  resulting  mixture  of  colouring  matters  with  sulphate  of  lead  is 
washed  with  water,  and  boiled  with  alcohol,  which  takes  up  the  culour- 
iag  matter,  and  leaves  sulphate  of  lead  together  with  a  dark  brown  sub- 
Stance.  The  alcoholic  solution  is  now  shaken  up  with  oxide  of  zinc,  which 
is  added  in  small  portions  as  long  as  it  continues  to  be  coloured  red;  the 
whole  is  then  boiled  in  order  that  the  precipitate  may  settle  down  more 
Toadily;  the  resulting  compound  of  the  colouring  matters  with  oxide  of 
sine  is  deomposed  with  dilute  sulphuric  acid;  the  liberated  colouring 
matters  are  dissolved  in  ether,  which  leaves  a  brown  retain;  and  the  ethe- 
i«al  solution  is  again  shaken  with  oxido  of  zinc,  whereby  the  colouring 
matters  are  reprecipitated  and  fat  remains  in  solution.  When  this  zino 
compound  is  again  decomposed  by  dilute  sulphuric  acid,  it  depo.*<its  a  mix- 
tare  of  alizarin  and  purpurin,  which  is  washed  and  repeatedly  boiled  with 
a  concentrated  solution  of  alum.  On  cooling  the  decoctions,  alizarin- 
alamina  is  deposited  and  pnrpurin  remains  dissolved;  and  on  adding  a 
little  solphuric  acid  to  the  solution,  purpurin  is  slowly  deposited  and  is 
obtained  pure  by  boiling  with  dilute  hydrochloric  acid;  washing  with 
water,  and  recrystallisation  from  a  large  quantity  of  warm  alcohol. 
(Debus.) 

5.  Oriental  madder-root  is  cut  up  and  immersed  in  boiling  water,  and 
to  the  reddish  yellow  extract  acetate  of  lead  is  added,  which  precipitateis 
all  the  purpurin  and  alizarin  together  with  a  little  fat,  citric  acid,  and 
traces  of  ruberythrio,  rubichloric,  sulphuric,  and  phosphoric  acids.  The 
violet-coloured  precipitate  is  washed  with  water  and  decomposed  by  snl- 
pknretted  hydrogen,  and  the  liquid  is  separated  from  the  precipitate  of 
sulphide  of  lead,  with  which  fat,  alizarin  and  purpurin  remain.  The  pre- 
cipitate is  then  boiled  with  alcohol,  and  a  dark  brownish  yellow  solu- 
tion of  fat,  Durpurin  and  alizarin  is  thus  obtained;  and  on  adding  water 
to  this  solution,  it  deposits  gelatinous  flakes  of  alizarin  (containing  a  little 
fat  and  parpnrin)  which  soon  cohere,  while  purpurin  remains  dissolved. 
(Rochleder.) 

Propertie$.  Crystallises  from  strong  alcohol  in  red  anhydrous  needles 
(Wolff  and  Strecker),  several  lines  in  length.  (Oaultier  and  Persoz, 
Debos.)  Light,  mostly  crystalline,  oramce-yellow  powder.  (Range.) 
Solid  mass  like  gamboge,  of  conchoidal  Irtctare;    its  powder  la  oC 
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jeautiful  rose-coloar.  (Gaultier  &  Persos.)  Brilliiint^  mlnuMt  Aarhoi 
powder.  (Scbiel.)  Melts  when  heated  (iee  hwdraied purpmU)  and nMiMi 
^Colia  &  Robiquet)  at  225°  in  beantifal  cherry-red  erystalii^  wam/am 
2\  centim.  in  length  (^chiel),  leaving  a  residae  ohieflj  of  charenL  (Gsri- 
tier  &  Persoz,  Wolff  c^  Strecker.)  Melts,  when  earefnlly  faeitM  ii  i 
[rlass-tube^  to  a  dark  brown  viscid  liquid^  giving  off  red  Tapoiui  wUA 
condense  not  in  needles,  bat  as  a  red  sublimate  and  a  brownish  red  ml 
mass.  The  snblimate  retains  unaltered  the  properties  of  puipnii,  lit 
cannot  be  resablimed  without  partial  decomposition.  (Ronga)  A«n4> 
ing  to  Schiel,  sublimed  purpunn  has  a  different  composition  and  bdinv 
ditferentlj  with  potash  and  solution  of  alum;  this  statement  is  not  «■• 
firmed  by  Wolff  &  Strecker. 

Debus. 
At  120^  «M». 

18  C  108    ....     66-67     66*40 

6  H 6    ....      3-70    .•       3-86 

6  O  48     ....     29-63     29-74 

CWH«0« 162    ....  100-00 100-00 

Debus  formerly  gave  the  formula  C^H*0*.  According  to  RocUeder,  il  U  peitap 
C^H^'O^  a-  3  alizarin  -f-  2 Aq,  which  would  explain  the  formation  of  simibr  prateu 
from  alizarin  and  from  purpurin.  When  purpurin  is  dried  beCwcscii  115* and  Xi^*'"^ 
contains,  on  tho  average  according  to  Srhiel,  56*68  p.  c.  of  C,  and  3*48  p.  t.  ofH,a&« 
corrc«])onds  to  the  formula  C^H^'O";  after  sublitnation,  it  contains  53*30  p.  c.  rf 
carbon,  and  5*19  p.  c.  of  hydrogen,  corresponding  to  the  formnla  CH'K)*.  I* 
according  to  Debus  the  purpurin  which  Schiel  inTCstigated  wai  impnre  (aee  p.  326)- 

Decompositions.  1.  Purpurin  is  less  easily  attacked  by  niirk  oni 
tlian  alizarin ;  after  it  has  been  completely  dissolved  and  the  excw 
of  nitric  acid  has  evaporated,  oxalic  and  phthalic  acids  are  obtaioed 
(p.  11). 

C^^H«0«  +   HO   +   50  =  C»^H«0s  +   C^HO^     (Wolff  &  Strecker.) 

Diluted  nitric  acid  docs  not  act  on  purpurin;  concentrated  acid  prt»dix(! 
a  yellow  liquid  and  oxalic  acid.  (Gaulticr  &  Persoz.)  —  2.  It  i«  mor.' 
readily  decomposed  by  chlorine  than  alizarin.     (Giiultier  Sl  Persox.) 

Comhinaihn4. —  With  Water. —  r.  Hydrate  of  Purpurin, — Crvsti' 
lises  from  weak  alcohol  in  fine,  soft,  orange-yellow  ( reddish -veW 
Debus)  needles,  which  give  ofi*at  100^  about  4*86  per  cent,  of  water  (^Voi 
&  Strecker)  ;  40  p.  c.  water  =  1  At.  (calculation  requires  5*2  p.  o ' 
(Debus),  and  assume  a  red  colour.  (Wolff  &  Strecker),  When  bcatw. 
it  melts  to  a  reddish  yellow  liquid,  which  solidifies,  on  coolin'»,  in  Ii»K 
needles  united  concentrically  and  of  the  colour  of  red  prussiatc  of  pot«h- 
( Debus.)  ^ 

ft.  Aqueous  Purpurin.  —  Purpurin  dissolves  more  readily  in  witer 
than  alizarin,  imparting  a  wine-red  (reddish,  Wolff  «S:  Strecker)  col^nr. 
(Colin  k  l{ohi(|uet.)  It  is  scarcely  soluble  (GauUier  &  Persox,  Scliifl  • 
sparingly  (lounge,  Debus)  in  cold  water,  more  readily  in  boilinjir  «if* 
(»Schiel,  Debus)  with  dark  rose-colour,  and  is  not  separated  from  the  solu- 
tion on  cooling.  (Hunge.)  Dissolves  more  readily  in  water  after  U'i*^.' 
moiHtcncd  with  alcohol.  (Schiel.)  The  aqueous  solution  is  coloun>i 
yellow  by  arfds.     (Rungc.) 
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When  parparin  is  boiled  with  dilate  acids^  it  forms  a  yellow  solution, 
bom  which  it  separates  in  orange-yellow  flakes  on  cooling.    (Range.) 

It  dissolves  in  oil  of  vitriol,  imparting  to  it  a  beautiful  dark  red  colour, 
Mid  may  be  precipitated  by  water  unchanged.  (Gaultier  &  Persoz.) 
A  quantity  of  water  equal  to  a  quarter  or  one-third  of  the  sulphuric  acid 
aolntion  precipitates  the  purpurin  unchanged.  Even  when  the  solution  is 
heated  to  110'\  the  purpurin  is  not  changed,  but  is  again  separated  on 
dowly  pouring  the  hot  solution  into  cold  water.  (Schiel.)  In  the  pre- 
paration of  garancin,  sulphuric  acid  should  therefore  be  employed  diluted 
^ih  a  quarter  of  its  bulk  of  water  (this  strength  of  acid  still  chars  the 
€»ther  substances)  in  order  that  no  colouring  matter  may  dissolve  or  be 
eplashed  away  as  fine  powder  on  addition  of  water.  (Schiel.)  Purpurin 
mssolyes  unchanged  even  in  hot  fuming  stdphurie  acidf  and  is  not  de- 
composed till  the  temperature  has  reached  200%  when  it  blackens  and 
evolves  sulphurous  acid.      (Debus.) 

Purpurin  combines  with  bases  and  forms  red  or  violet  salts,  which, 
with  the  exception  of  the  potash,  soda  and  ammonia  compounds,  are 
insoluble  in  water  and  in  alcohol.     (Debus.) 

Dissolves  in  ammonia  with  magnificent  deep  red  colour.     (Runge.) 
Dissolves  in  cold  sulphide  of  ammonium;  the  dark  red  solution  becomes 
•till  darker  on  standing  with  an  excess  of  purpurin,  and  communicates  a 
beautiful  rose-coloured  dye  to  stufis.     (Gaultier  &  Persoz.) 

Dissolves  readily  in  alkalis;  and  the  solution  which  has  a  beautifully 
Tiolet  colour  in  the  cold  turns  darker  when  warmed.  (Gaultier  <^  Persoz.) 
The  solution  of  purpurin  in  alkalis  is  of  a  magnificent  dark-red  colour 
(Runge,  Schiel),  cherry-red  or  deep-red  without  blue  reflection.  (Wolff* & 
Slrecker.)  According  to  Schiel,  purpurin  sublimed  or  strongly  heated, 
forms  a  violet  solution  with  potash;  this  was  not  confirmed  by  Wolff  &  Streckcr. 
The  solution  loses  its  colour  in  the  air,  purpurin  being  precipitated 
(GhuiUier  &  Persoz),  (from  absorption  of  carbonic  acid,  Gm.)  Forms 
with  acids  a  flocculent  red  precipitate  (Schiel);  is  coloured  yellowish  red. 
(Gaultier  k  Persoz.)  If  the  alkaline  solution  of  purpurin  containing 
mlinurin  is  mixed  with  aqueous  protosulphate  of  iron  and  allowed  to  stand 
in  a  stoppered  bottle,  a  black  precipitate  is  formed,  together  with  a 
brownish  yellow  solution,  which  rapidly  becomes  blood -red  in  the  air,  and 
when  mixed  with  hydrochloric  acid  deposits  flakes  of  purpurin.  (Roch- 
leder.)  Purpurin  dissolves  in  the  arsenites,  arseniates,  and  silicates  of  the 
alkalis.     (Gaultier  &  Persoz.) 

Purpurin  is  insoluble  in  cold  alkaline  carbonates  (Wolff*  &  Strecker); 
it  dissolves  by  heat,  forming  an  archil-coloured  solution,  and  separates 
•gain  on  cooling.     (Gaultier  &  Persoz.) 

The  amnioniacal  solution  of  purpurin  gives  a  purple  precipitate  with 
l>aryta  and  lime-salts.  (Wolff*  and  Strecker.)  Purpurin  does  not  dissolve 
in  calcareous  spring-waters  till  all  the  lime  together  with  a  part  of  the 
purpurin  has  been  precipitated  in  the  form  of  a  dark-red  lake.  (Runge.) 
Dissolves  readily  in  alum  (with  dark-red  colour  (Colin  &  Robiquet) 
and  in  salts  of  alumina,  forming  a  beautiful  cherry-rea  solution.  (Gaul- 
tier &  Persoz.)  The  cherry-red  (bright-red,  Wolff  &  Strecker)  solution 
in  boiling  alum-liquor  retains  its  colour  after  cooling  and  does  not 
deposit  any  purpurin  (a  little,  according  to  Wolff  &  Strecker),  unless  tlio 
latter  was  present  in  excess  (Runge) ;  but  the  purpurin  is  precipitated 
by  sulphuric  acid.  (Wolff  &c  Strecker.)  Dissolves  in  aluminate  of  potash. 
(uaultier  &  Persoz.) 

Purpurin  is  insoluble  in  stannous  chlotide.    It  dissolyes  in  «U.  ^tq-^^x- 
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tioiit  in  ttMia^ai  ozids  tstni  viA  m  tam  dftp*  of  MhI^  Iniqi 
msgnifioeat  i«d  toltitioii  whith  ijm  hMm  nd.     (OMltkr  4  Bbh) 


(Toiiipotfiidfa/'lHirTmrJii. — Tlw  >nnlloiit«i»l  ^ 

ft  purplo  predpitato  with  tilts  of  UmL    (WMt  *  Sftncbir.) 
Wiion  in  dooholio  iolution  of  WMUte  of  jMd  is  mdiU  inii 


to  M  aloohoUo  aolation  ol  pBtpttrin  owdH^J  with  m  litlb 

that  an  ozoobs  of  porporin  xomauu^  an  abnndMil^  boMUilU  ri 

tote  19  formedL    The  oomponad  it  tiablo  ni  IWV  it  iaatlnUt  mmm 

bat  dittoiret  in  aoetie  aoid  and  in  potaah.      (JDobu.)     litfmilia 

C>»H«OSPbO.    (fiobat.)   Itapptantobonmiataivofi  " 

lead-tali    (Wolff  4  Stmoker.) 


90  G 
2ft  H 
26  0  ... 
6PbO 


ttWelil^fll 

raskarb 

Of  llT. 

..    640     ^ 

ky-<i 

...      2i     ^ 

i-ri 

...^      l-Oi 

..    200     ^ 

IS-M 

..-^   u-to 

..    670-8.... 

«•» 

4Mt 

5(C»H*0»),6PbO l4Si-a  ^  100-00    ^»^  100^ 

PteliapitfaiftmBiiUliC»HiH)>«t4Pha    (ttothitte.) 

Purparin  dittoiret  in  oold,  and  tUU  mort  nbu^BtlT  hi  h^0M 
The  tolution  it  of  niuoh  deeper  red  than  thai  of  •!{■««.  (tKtfl 
Btrechor.)     Pnrparin  alto  dittoiret  In  aboolnla  ftlmrhal,  faniif  • 


orani^e-yellow  liquid  whieh  learet  a  erjatallinojpowdar 

Addition  of  water  caoset  the  liquid  to  attnno  dubroat        _     ^  _ 

the  teparation  of  needlet  barinf^  a  tilkir  lotlre.     (RniicaL)    fhe  laiii^ 
fnl  chenpr-red  solation  tumt  riolet-roa  when  treatod  with  pilaris  ^ 

after  a  time  deposits  purpuriii.     /Gaultier  k  Peraoa.) 

Purpurin  dissolves  verr  readilr  in  etber,  forming  a  atiU  moio  htSSit^ 
red  solution  than  with  alcohol  (Gaultier  &  Pertoa);  forming  aa  titf|^ 
yellow  solution.     (Ruuge.) 

Purpurin  dyes  fabrics  mordanted  with  acetate  of  alnniinai  bom  taf 
red  to  purple-red  and  dark-brownish  red,  aocording  to  the  qaaatitr  if 
purpurin  employed;  with  zinc-mordaut>  it  yields  a  roao  colonrtd  ijt; 
with  acetate  of  lead,  puce;  and  with  iron-mordaut,  a  riolet-dye.  It  * 
incapable  of  forming  Turkey-red.  It  dyes  fabriot  moidanted  will 
copper-mordant  reddish  brown.  ^Runge.)  Calioo  prorioutly  prcptn^ 
with  alum-mordant  and  gradually  heat^  to  boiling  with  an  exoess ofpl^ 
purin,  turns  light  brownish  red,  and  when  wathed  with  toap,  fine  deepivJ. 
Calico  prepared  for  Turkey-red  with  oil-mordant  tnma  brownish  R<i 
with  purpurin,  becoming  fiery  Turkey-red  when  waahed  with  toap  ai^ 
carbonate  of  soda.     (Wolff  &  Strecker.) 

Bromine-nucleuB  C^Br'H*. 

Bibromophloretic  Add. 

C«Br«HW  as  C«*Br«H*,OV 
HLAtiWBT*.     Ann.  Phai-m.  102,  161;  J.  pr.  Chem.  7t,  ««• 

Bromine  it  added  by  drops  to  powdered  phloretie  acid  at  longtttfT 
action  takes  place  and  hydrobromic  acid  is  evolrtd;  tlio  maa^whidi  » 
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Aim  Mmk  doughy  but  a(Wrw4rd«  hardaosi  ii  miked  Well  together;  and  the 
hf  Keaaw  of  broraide  is  allowed  to  eraporate  ;  tha  remaiaiDg,  tligliliy 
.  floored  powder  is  then  repeatedly  washed  with  water,  dried  over  lime, 
^  nod  crjstallieed  from  alcohol.  Colourleee  prisms  are  thas  obtained,  and 
■in  order  to  purify  them  completely,  they  are  dissolved  in  warm  dilute 
VflBilDODia,  precipitated  with  hydrochloric  acid,  and  recrystallised  from 
c  ilMhol. 

fc  Hatd|  eolonrless  prisms,  oiaUing  yery  easily. 

»   . 

Hlatiwett. 

*  18  C  108  ....  33-33  33*49 

«Br 160  ....  49-38  49*20 

8  H 8  ....   2-47  2-80 

6  O 48  ....  14-82  14-51 

C^Bi^HH)*  ....  324  ....  10000  10000 

Insolnble  in  water. 

Bibromophloretate  of  Ammonia,  ^^  When  the  acid  is  saturated  with 
tntm  ammonia,  the  solution  on  coolitte  deposits  short  colourless  needles. 
€h>Id  alcoholic  bibromonhloretic  acid  becomes  warm  on  adding  ammonia 
flSid  iolidifies  in  a  crystalline  paste. 

-"    Oiyes  off  ammonia  at  a  gentle  heat.     Dissolyes  slightly  in  cold 
water. 

BArtmdphit^fetaie  of  Baryta  separates  in  large  quantities  on  mixing 
the  ammonia-salt  with  chloride  of  barium. 

Prisms,  containing,  when  dried  at  120^  19*61  p.  c.  of  baryta 
(C^SHH^OSBaO  requires  19*49  p.  c.) 

Blbromophloreiic  acid  dissolves  readily  in  alcohol.  The  alcoholic 
•olation  eyaporated  in  yacuo  to  the  consistence  of  syrup,  often  fails  to 
jrield  crystals,  but  when  remored^  soon  solidifies  in  a  bard  orystalline 
fMitte. 

Dissolves  retdily  in  ether. 


NUro^udeue  C>*X«H*. 
Binitrophloretic  Acid. 

C^»N«H*0'*  =  C"X«H*,0«. 

Hlasiwctje.    Ann.  Fharm.  108,  155;  J.  pr.  Chem.  72,  408. 

Preparation.  1.  Powdered  phloretic  acid  is  added  to  nitric  acid  of 
ordinary  strength,  the  acid  being  kept  cool,  and  each  portion  of  the  sub- 
atance  being  allowed  to  dissolve  before  the  next  is  added.  The  crystals 
formed  after  a  short  time  are  left  to  drain,  then  washed  and  recrystallised. 
—-If  nitric  acid  is  poured  upon  phloretic  acid,  the  acid  dissolves  at  first 
with  frothing,  rise  of  temperature,  and  evolution  of  red  vapours ;  but  the 
•olution  on  cooling  becomes  filled  with  yellow  crystals  of  binitrophloretic 
acid.  -—  2»  Nitric  aoid  is  added  drop  by  drop  to  heated  aqueous  phloretic 
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Om  liqdd 

kmAiftrie  and  ud  tken  AmomtajMi^  dni^  of  nn.  Ibtafeta 
BUMielo  d]flM>lT«  W  eontiniwd  keat^  sad  addition  of  a  liiiitHbiiM^ 
alter  wiidi  Ike  aoliition  aooii  becoBM  filed  willi  jiilliia  iBjrtili 


PnperHa.    Prepaied  aeooidiig  to  1,   H ,, 

prisBH ;  pvepated  aceeidiBg  to  S  :  beaatifiil.  Tenr  litiBkal»  \admwk 
acalesoladaricgoMen  jdloweeleor.  TlBateeattaiaeamlTat4Aa 
Bligbtlj  bitter.  Cofeui  oigaaie aohitaiieea  like  pieKie  aeid.  Itteal 
loae  wdgkt  at  100^. 


18  C 108  _  42-18 41-m  ^  4MS 

2N 28  _  10« 10-9S  _  10^1 

8H  8  _  3-12 3-46  _  S-» 

14  O 112  .^  43-77 43-67  ^  43-67 


C»WH«0« 256    _  100-60    100-00    _  160-00 

IkcomptmiUmB.  1.  Melts,  wben  heated  on  idaliniun,  and  tanaviA 
a  smoky  flame  witkoat  explosioiu — 2.  Heated  m  n  —^il  tahs^  H  jUii 
a  krown,  oily  distillate  and  ▼ellow  amokeu  -^8.  Tke  •amm»t»mAm^  ^ 
tion  of  tke  aeid  treated  wiUi  i^iplmrdML  k^ngm^  depesiti  wAfm 
The  dark  red  liquid  learee  a  residue  on  evaporation;  aad  if  tkk  k  fr 
solved  in  boiling  water,  filtered,  aad  tke  eolation  mixed  witk  hjianUm 
aeid,  readily  solnble  erystala  (pnAaUj  kydioehloiato  of  hiamiiliiffchiftf 
acid)  are  obtuned. 

Comhinaiiont,  Dissolres  yery  sparingly  in  cold  tnteTy  fonuv  i 
yellow  solation.  Dissolyes  readily  in  tailing  water  and  ei^ttMi 
rapidly  on  cooling. 

Binitrophloretic  acid  is  bibasic  Its  normal  aalte  aie  obtaM  Ij 
satuniting  the  acid  with  cu'bonates  or  by  doable  decompositios  bm 
lunitrophloretate  of  ammonia.  They  explode  when  heated  Tke  » 
lutioud  of  alkaline  binitrophloretates  have  an  intense  yellowiiM 
colour.  The  ammonia-salt  of  the  acid  prepared  according  to  I  (doig^ 
btlviw  as  acid  a\  ^ives  cry6talline  precipitates  witk  chloride  of  barioaiii 
chloride  of  calcium,  which  is  not  the  case  with  the  acid  prepared  wkoA- 
in*;  to  2  (at^'id  i^  below >.  The  neutral  salts  are,  according  to  Hlasiwetx  [An^ 
rk;rm,  10l\  Ufi),  represented  by  the  formula  C»•H'X»M*0^  andanwiiiV 
to  another  determination  {J,  pr.  Chem.  72,  413)  by  C^H'X'MH)*,  ik 
form u la  here  adopted. 

Jiinitr  p.hlnrctate  of  Amm<mia.  —  Effloresces  in  dark  yellow  nerfki 
when  aeid  /J  supersaturated  with  ammonia  is  evaporated  in  vacuo. 

Hlaiiwett. 

18  C  108    ....    37-24 

A  N 56    ....     19-31     ..„...,     18-29 

UH 14     ....       4-83     5-04 

n  O  112     ....     38-62 

C»*li\\-lNH*)-0« 290     ....  100-00 

\o,  1 1  !  :v;  to  !Il.iMvri^tz*3  determination  {Ann.  Pkarm,  102,  159).  tht  nhco^ 
1)  «'l<Hii  mm!  aXMXk  of  water,  which  would  rec^nirs  18*72  p.  c.  N,  and  &*01  p.c  H. 
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BinitrophloretcUe  of  Potash,  —  The  salt  prepared  from  acid  crys- 
illises  on  the  spontaneous  evaporation  of  its  weak  alcoholic  solution^  in 
urk  orango-red  prisms.  The  effloresced  salt  is  of  a  deep  red  colour  and 
Jfiears  green  by  reflected  light.  It  dissolves  more  sparingly  in  dilute 
ix>bol  than  in  water. 

At  120^  Hlasiwets. 

C»«H«X«0*    238      ....     71-68 

2  KO    94-4  ....     28-32     28-09 

C»8H»X«K>0«  332-4  ....  100-00 

JBinitrophloretate  of  Baryta.  —  Acid  a  or  ^  is  saturated  with  carbonate 
baryta,  or  the  solution  of  acid  a  is  neutralised  with  ammonia  and 
recipitated  with  chloride  of  barium.  Prepared  from  acid  a :  orange- 
»11ow  needles  which  become  deep  red  on  standing;  from  acid  /3  :  orange- 
sllow,  aggregated  nodules,  which  turn  red  at  120^  The  salt  obtained 
om  acid  a  dissolvos  with  difficulty  in  cold  water. 

Hlasiwetz. 
^#120;  a.  b. 

CWH«XK)<  238      ....     60-86 

2  BiO 153-2  ....     3914     38-27     ....     38;3G 

CWH»X«Bi«0«  ....  391-2  ....  10000 
a  was  prepared  from  acid  ai  b  from  p, 

JBinitrophloretate  of  Lime,  —  Obtained  from  acid  a,  like  the  baryta- 
Ut.     Forms  yellow  needles. 

Binitrophloretate  of  ammonia  a  forms  with  acetate  of  zinc,  a  beautiful 
lellow  amorphous  precipitate;  with  stannotis  chloride,  a  yellowish  precipi- 
ate,  ibe  solution  becoming  decolorised;  with  acetate  of  lead,  a  deep  red  pre- 
^itate;  with  ferric  chloride,  a  light  brown,  flocculent  precipitate  ;  with 
w^l>rie  9odtB,  a  yellow  precipitate;  with  mercuric  chloride  it  produces  a 
lurome-yellow,  amorphous  precipitate,  which  afterwards  becomes  crystal- 
hie  and  is  soluble  in  an  excess  of  mercurous  chloride.  Binitrophloretate 
if  Mter  a  is  red,  and  becomes  crystalline  on  standing. 

Binitrophloretate  of  ammonia  /3  precipitates  acetate  of  zinc  an<l 
toeiate  of  lead  red,  sulphate  of  copper  yellow,  and  mercuric  chloride 
eddish.  The  precipitates  for  the  most  part  become  crystalline  on 
tending. 

Binitrophloretic  acid  dissolves  in  alcohol  and  crystallises  therefrom. 


Ethylbinitrophloretic  Acid. 

[Ilasiwbtz.    Ann.  Fharm,  102,  154;  J.pr.  Chem,  72,  406. 

When  phloretate  of  ethyl  is  treated  with  nitric  acid,  it  is  converted 
without  violent  action  into  a  golden-yellow  oil,  which  afterwards  becomes 
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1  ud  enritelliM.     TUi pndwifa  wMhri  vMh  wl 

22  C ...^  1S2    ^     4t-44     ..^     4f*7i 

2N 28  ^    rw  —    r«8 

12  H ^     12    _       4-a 

14  O ,,^  112    ^    t»-4y ^^^ 

CP»H»]EaO»  ...  2M    ....  IM^# 
Diasolres  rery  slightly  in  oidd  tialer,  TMdUj  in  alcdlrf  aaJ  m  ife 


Nitrocnmaxiiu 

DBLALANDa    If.  Atm.  Okim.  Fhif9.  $,  94$;  X  pm.  Oitm.  U,  Utl  i^^ 

Fharm.  45,  832. 
Blsibtrev.    Ann.  Fkarm.  SB,  190. 
Fhapolu  &  Ghiozza.    .inn.  PA«tm.  0S,  SM;  J^.  pn  flIkM.  •(  UL 


PnparaiiQm.  When  cnniArin  it  ndd^d  to  ooU  fiwu^g  nitric  Mii  it 
dUsolves  almost  immediately,  with  eTolation  ot  hesbt*  nad  vnlv  yili 
tales  snow-white  flakes  from  the  solution.  (Delnbukhb)  The  li^ 
must  not  be  allowed  to  boil,  otherwise  pioric  aeia  will  bo  fuiinoJ.  (BU^ 
treu.) 

Fropeyties.  When  crjrstallised  from  wnter>  niookol  or  other,  Bib*- 
cumarin  forms  small  delioate  needles  haring  a  ailk^r  Initio  (DeUttde) 
melting  at  170^  and  at  a  strong  heat,  sablimiii^  in  whito  oiystalsof  itivu 
nacreous  lustre.     (Bleibtreu.) 


18  C 

108    . 

...    56-54    .. 

7-34     .. 

2-62     .. 
..     33-50     .. 

DeUUnde. 
—    55-81     .. 

7-64 

3-05     .. 

33-50 

BleibHeiu 
..     56-02 

N    

5  H    

14     . 

5     . 

2*64 

8  0     

64     . 

C'\\H»0* 

191     . 

..  100-00     .. 

10000 

Decompositions.  1.  Nitrocumarin  heated  with  hydrate  of  poM 
SYolves  ammonia,  the  yellowish  red  colour  of  the  solution  at  tiie  nm 
time  passing  to  blue.  The  residue  dissolved  in  water  and  saturated  viik 
in  acid;  deposits  a  reddish  brown  powder.  (Delalando.)  —  2.  Coavcrti^ 
nto  cumarin  by  heating  with  dilute  acetic  acid  and  ii-onjilinffs.  (FrapoUif 
Dhiozia.)  It  is  not  changed  by  nascent  hydro^,  by  hypapkospkUt  *f 
ootash  or  hypophosphite  oi  ammonia.    (Frapolli  &  CnioaHL)    Wh«  •* 


PHLORKTYLAIIIO  ACID.  US 

Isoliolio  Bolotion  of  Biiro^mmarin  it  ntanUtd  with  gaaooas  ammonia^ 
■d  ike  deep^rod  liquid  Ihas  obUuDed  is  aainrated  witli  sulphnreited 
jFdfogen,  solpIiDr  is  depofitod;  and  on  filtering  and  eTap^orating  the 
dntion,  it  yioldi  a  yellow  riaoid  man  tmelling  of  garlie  wnich  hardene 
1  die  air,  and  ie  insoluble  in  water,  but  moderatelj  soluble  in  aleohol  and 
I  ether.     (Bleibtreu.) 

Comhinatwns.  Dissolves  rather  sparingly  in  boiling  VKthr^  and  oiyt* 
illisos  oat  on  cooling.     (Bleibtreu.) 

Dissolves  iu  ammonia;  the  solution  when  boiled  evolves  ammonia  and, 
a  cooling,  deposits  part  of  the  nitrocumarin  out  in  white  crystals  which 

0  not  contain  ammonia.     (Bleibtreu.) 

Dissolves  in  cUkalis,  forming  a  reddish  yellow  solution  from  which  it  is 
precipitated  unohanged  by  acids.  (Delalande,  Bleibtreu.)  It  also 
emains  unaltered  when  boiled  for  a  long  time  with  alcoholic  potash. 
Bleibtreu.) 

Zead'Compound,'-^  The  solution  of  nitrocumarin  in  ammonia^  freed 
rom  excess  of  ammonia  by  boiling  and  filtered  from  precipitated  nitro- 
omarin,  gives  with  acetate  of  lead  an  orange-yellow  precipitate^  which 

1  soluble  in  a  large  quantity  of  water,  forming  a  yellow  solution,  still 
988  soluble  in  alcohol  and  almost  insoluble  in  ether ;  it  is  therefore  puri- 
ed  by  boiling  with  alcohol  and  ether.  It  is  decomposed  by  acids,  nitro- 
timarin  being  separated.     (Bleibtreu.) 

At  100'.  Bleibtreu. 

CWXH»0< 191      ....    36-66 

3  PbO  335-4  ....    6S'84     6227 

C»8XH»0<,3PbO....  626-4  ..,.  10000 

Silver-compound. — Beautiful  orange-ooloured  precipitate,    obtaine 
riih  nitrate  of  silver  in  the  same  manner  as  the  lead-compound;  behavee 
ike  the  latter  with  water,  acids,  alcohol,  and  ether.      Decomposes  when 
Iried  in  the  water-bath.     Explodes  by  heat.     (Bleibtreu.) 

Dried  in  vmcuo,  Bleibtreiu 

C»«XH»0< 191      ....    46-17 

2  AgO 232-2  ....     54-83     53-97 

C"XH»0<,2AgO 423-2  ....  lOO'OO 

Nitrocumarin  dissolves  rather  sparingly  in  boiling  alcohol  and  in 
tker;  on  cooling  it  immediately  crystallises  in  needles.    (Bleibtreu.) 


Amidogen-nudeui  C**AdH*. 

Fhloretylamic  Acid. 
C»NH"0*  =  C"AdH*,0*. 

Ilasxwetz.    Ann.  Pharm.  102,  162;  J.  pr,  Cltem.  72,  415. 

Phlorelate  of  ethyl  (or  the  product  of  the  action  of  iodide  of  ethyl 
ipon  phloretate  of  silver,  which  has  not  been  distilled^  but  freed  from 
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iodide  of  silver  by  filtration  and  from  iodide  of  ethyl  bj  heat)  is  loft  in 
contact  with  stronj^  ammonia  in  a  closed  vessel,  the  whole  being  re- 
peatedly shaken,  till  the  ether  has  disappeared,  and  small  crystals  are 
deposited,  for  which  several  weeks  are  necessary.  The  ammonia  aod 
alcohol  are  then  evaporated  off,  and  the  residue,  which  on  cooling  solidi- 
fies in  a  crystalline  mass,  is  recrystallised  from  hot  water. 

Short,  slender,  brilliant  prisms,  melting  between  110  and  115^  aod 
solidifying  in  a  crystalline  mass  on  cooling. 

HUilwetf. 

18  C  108    ....    65-46    65-75 

N 14     ....      8-48    ^      8-05 

11  H 11     ....      6-66    6-96 

4  O 32     ....     19-40     19-24 

C»«NH"0*    ....  165     ....  10000    100-00 

Sublimes  partly,  when  heated  in  a  glass  tube,  and  evolves  laige  qun* 
titles  of  ammonia  at  a  stronger  heat. 

Dissolves  slightly  in  cold  water.  The  solution  colours  sesf^nicUoride 
of  iron  blue. 

Dissolyes  in  alcoJ^l  and  in  ether. 


Az<Hiucleue  C»NH». 

Ginchonidine. 
C>*NH>°0  =  C**NH*,HO. 

WITT8TEIN.     N.  Br.  Arch.  HI,  32;  J.pr.  O^em.  72,  101. 

Source.  Found  in  the  bark  of  China  paeudoregia^  a  cinchoDa  birk  w 
unknown  source,  to  tho  amount  of  3^  per  cent. 

Preparation.  The  coarsely  powdered  bark  is  digested  with  warm  witer 
containing  hydrochloric  acid,  and  the  strained  reddish  yellow  liquid  i* 
allowed  to  stand  for  several  days  with  au  excess  of  milk  of  lime  and  ikw 
filtered.  Tho  precipitate  is  dried,  powdered,  and  repeatedly  treated  with 
warm  alcohol  of  90  per  cent.;  it  is  then  filtered,  the  greater  part  of  tbo 
alcohol  is  distilled  from  the  filtrate,  and  the  residue  is  slowly  evaporate 
Almost  colourless  crystalline  masses  separate  out,  and  are  removed  ffoa 
the  brown  mother-liquor.  The  residue  from  the  latter,  after  coiiipl«{* 
evaporation  of  tho  alcohol,  is  dissolved  in  water  containing  hydrochloi^ 
acid,  and  ])rccipitatcd  with  ammonia.  Tho  precipitate  is  then  redissolred 
in  dilute  hydrochloric  acid,  the  solution  is  decolorised  with  animal  chtf^ 
coal  and  precipitated  with  ammonia ;  the  precipitate  is  dissolved  iB 
alcoliol;  and  tho  solution  is  gently  evaporated  to  facilitate  orystallintioa 

Propetiies.  Lon;^,  colourlef^s,  shining  prisms.  Melts  between  1 69* »*' 
170°  C.  Inodorous.  Tastes  bitter.  Becomes  electrical  by  friotioD.  Tbe 
alcohol  has  an  alkaline  reaction.     Does  not  lose  weight  at  160^. 
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'■'  Wittstein. 

»           18  C 108  ....  7714  77-32 

».             N 14  ....  1000  9-90 

HF            10  H. 10  ....  7-14  7-24 

^        0 8  ....  5-72  5-54 

m  C»NHWO 140    ....  10000    -00 

^     DweamposUions.    1.  CinchonidiDe   turns   brown   when   heated    and 

4ms  with  a  smoky  flame.  —  2.  Dissolves  readily  and  without  colora- 

tm  in  fresh  chlorine  vfoter,  and  is  thrown  down  by  ammonia  as  a 

rijish  white  precipitate;  an  excess  of  ammonia  dissolves  the  precipi- 

hAe»  forming  a  wine-yellow  solution. — 3.  Yields^  when  distilled  with 

^ytiulk  of  sp.  gr.  1*33,  a  yellow  oily  base  smelling  of  bitter  almonds. 

J-    OwMnationB.    Dissolves  in  about  3287  parts  of  cold  and  596  parts 
P-fboiling'tfo^^. 

Dissolves  unchanged  in  oil  of  vitriol^  in  concentrated  hydrochloric  acid, 
00i  in  concentrated  nitric  acid,  even  on  the  application  of  gentle  heat. 

With  hydrochlorate  of  cinchonidine,  caustic  alkalis  and  their  car- 

^iMUes  produce  a  white  precipitate;  phosphate  of  soda,  a  white  precipi- 

ato  which  afterwards  becomes  crystalline;  iodide  of  potassium,  a  white 

ajstelline  precipitate;  chloride  of  mercury,  a  white,  flocculent  precipitate; 

Bid  terohloride  of  gold,  a  light  lemon-yellow  precipitate. 

Chloroplaiinate  of  Cinchonidine.  —  Precipitated  in  orange-yellow 
Ihkes  on  mixing  hydrochlorate  of  cinchonidine  with  bichloride  of  pla- 
tfnnm.  The  salt  dried  at  1 10^  contains  28*5  p.  c.  of  platinum  (the  for- 
Mttb^  C»H»«NO,HCl,PtCP  requires  28*8  p.  c). 

With  hydrochlorate  of  cinchonidine,  nitrate  of  palladium  gives 
Ml  ozEDge-yellow  flocculent  precipitate;  sulpbocyanide  of  potassium, 
iwhite  crystalline  precipitate;  and  tannic  acid  a  milk-white  flocculent 
yivdipitate. 

Cinchonidine  dissolves  in  88  pts.  of  cold,  and  in  19  pts.  of  boiling 
'^isoikol  of  sp.  gr.  0*838.     It  dissolves  in  398  pt&  of  cold  ether  of  sp.  gr. 


OxyafUhnudeui  (?*NH»0*. 

ji .. . 

i"  Gmnaramine. 

(?*NffO*  =  C"NH»0*,H«. 
^  JL  Veapolu  a  Cbiozzjl.    Ann.  Pharm.  95,  252;  J.  pr.  Chem.  66,  342. 

f       FcrwutUon  and  Freparaiion.     Nitrocnmarin  is  added  to  a  mixture  of 

■  SDvIe  acetic  acid  and  iron  filinffi,  and  the  action,  which  quickly  ensues, 

li  pfomoted  by  warming  the  whole  in  a  water- bath.    A  large  quantity  of 

ftiric  oxide  separates  out,  and  on  cooling,  yellow  needles  are  deposited 

,«B  the  ndec  of  the  vessel.    After  24  hours,  the  precipitate  of  ferric  oxide 

*  il  filtered  from  the  ferrous  acetate;  the  filtrate  is  evaporated;  and  the 

•  llirrie  oxide  formed  during  the  evaporation  is  separated  by  repeated 
flltrfttion  of  the  hot  solution,  which  is  then  allowed  to  cool,  whereupon 
jellow  crystalline  needles  of  comarainine  are  deposited.   The  precipitated 

rou  zm.  z 
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ferric  oxide  bIbq  cootains  cumaTamine,  wliieli  is  separated  hf  i^ti,(i^*^ 

Erect i>itEta  with  alcoUoU  evapomtiTig  the  alcoliolie  eol^lbti  on  tli«  viltf* 
ath  aod  redissolving  tlie  resitloe  in  water.     The  whole  of  the  tiptik 
are  pnrsfied  bj  repeated  recrjdtallisatJoa  from  water. 

Pn9p€rii€i*  BeantifaK  reddisb-yellow  needles  of  conetdersiite  li^gt^* 
Mel  Is  between  IBS'"  nnd  ITO"^,  and  volatUbe^  at  a  higher  teiii;«iit;Qt  il 
jeilnw  vapours  which  condeoie  to  pale  yellow  laminiBj  or  <m!li  ^^^ 
sudden) J  Leated^  aa  a  bea?y  oil  which  eoltdiBes  on  c4ioI{iig. 

Frttpatli  & 

IBC    .....,.,. lOd     ...,    0703     ._„..     6X'4 

N   «„. U     .».      8*6a     ^ »1 

7  H    7     ,,..       4  34     4-4 

4  0    ™^.«.     32     .^.     1^-89     ._,,..     19-1 


e^'H^O*    ,, 161     ....  10000     „,.....   lOO'O 

BemmpOisitumi,     1 .  Cnmammitie  when  suddealj  h^oiid^  jiddt  t 
quantity  of  an  oil  etoellliig  like  aQiline, 

2.  It  is 
tat  log  dark 


2.  It  ij¥  quickly  docompo&ed  ly  boiling  pQtagh4ey,  actdi  Ui8ii  fflfi^ 
dark  Drown  ducks* 


Ccfmhinatmm,  Cumammitie  dia«oWea  very  tparinglj  to  eMt  i>^] 
In  boiliDg  water, 

Hgdroehlorate  qf  Cumm^amine.  —  Cumaratniiie  unitea  rMiIit]f  rtl 
hydrucblonc  ncId,  forming  a  salt  which  crystallised  m  iamiit»  aal  ^ 
ac»lires  easily  in  water;  the  floltttiou  mixed  with  atnmotiia  soUdtiii  tdo  t 

crystallino  magma  of  eunjaramioe* 

Chloropl^inaU  of  CumaramtTie,  —  Bichloride  of  plat iP tun  added  til 
Bolutiou  of  hydrochlorate  of  cumatumiue^  produces  a  jellow  ciyyliUiM 
pteoipitate  insoluble  in  water, 

PrspolU  at  Ckiaut. 
C"NH«0*C1« 267-2  ....    7297 

Pt ».. »,....     99  0  ....     27*03     2e*7 

C*'^HW,HCl,PtlJl3  ...,  360-2  ,.„  lOO'OO 

Curanramiue  dissolves  in  ferrous  acHatt  more  readily  thaaiia^' 
It  diidolves  iti  boiling  alcohol,  ih^  saturated  solution  aolidiryiugaail^eo^ 
It  ia  nearly  JnBolublo  in  tUi£t, 


Frimarjf  KucUm  (PH^. 
Cumol  Q^^B>K 

PiBttETiBR  &  WAtTKR.     (1837.)     Ann.  €him,  Ph^,   §7,  t9i;  f^ 

44,  81;  Pharm,  Cmtr.  1«57,  551. 
G&HHAnDT  k  Cahoitrb.     (1840.)     A\  Ann,  Chim,  i*ky§.  1^  17,  Ift 

j;  pr.  Ohem,  23,  343;  Ann,  Pharm.  38,  08, 
Q  Ban  All  or.    N,  Ann.  Chim.  Fhf%.  H,  107. 
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Absl.    Ann.  Pharm,  63,  308;  Mem.  Chem.  Soc.  S,  441;  Phil.  Moff.  J. 

32,  63. 
Cahours.     Oompt  rend.  24,  557;  30,  321. 
Mansfield.     Chem,  Soc.  Qu.  J.  1,  244;  Ann.  Pharm.  69,  179. 
OsBHARDT  &  LiES-BoDART.     Compt.  rend.  29,  506;  Compt.  chim.  1849, 

385;  Ann.  Pharm.  72,  293. 
BiTTHAUSEN.    J.  pr.  Chem.  61,  79;  Pharm.  Centr.  1854,  350. 
Church.    PhU.  Mag.  J.  9,  256;  J.  pr.  Chem.  65,  383;  Pharm.  Oenir. 

1855,  400. 
Liis-BoDART.    Compt.  rend.  43,  394;  Pharm.  Cenir.  1856,  797;  Ann, 

Pharm.  100,  352. 
Wabrbn  de  la  Rub  &  H.  Mullbr.   Chem.  Oat.  1856,  375;  J.  pr.  Chem. 

700,  30. 

Eetinnyle  (Pelletier  &  Walter) ;  Cumh^e  (Gerhardt  &  Cahoura) ;  Cume  (6m.). 

Source.  In  Burmese  naphtha,  that  substance,  when  aqueous  vapour 
at  200°  is  passed  through  it,  yielding  hydrocarbons,  from  which  sulpbo- 
GHmolic  acid  is  produced  by  the  action  of  oil  of  vitriol.  (Warren  Do  la 
Rue  Sl  H.  Muller.) 

Formation.  1.  In  the  distillation  of  cuminic  acid  with  excess  of 
baiyta.  (Gerhardt  &  Cahours.)  —  2.  In  the  dry  distillation  of  the  resin 
of  Pinus  mar Uima  (Pelletier  A  Walter);  of  the  wood,  passing  over  into 
the  crnde  spirit  (Cahours);  and  of  coal,  being  found  in  ooal-tar  naphtha 
(Mansfield,  Ritthausen,  Uhnrcb.)  —  3.  In  the  distillation  of  phorone  with 
anhydrous  phosphoric  acid.     (Gerhardt  &  Li^s;  Li^s.) 

Preparation.  I.  From  Cuminic  Acid.  —  1  pt.  of  cuminic  acid  is 
gradually  heated  in  a  retort  with  4  pts.  of  baryta.  When  the  heat  is 
oarefnlly  applied,  and  not  more  than  6  grammes  of  cuminic  acid  are  used, 
nothing  but  colourless  cumol  passes  over,  while  carbonate  of  baryta 
remains  behind.  The  use  of  larger  quantities  at  once  is  not  to  be  recom- 
mended. (Gerhardt  &  Cahours?)  Abel  mixes  cuminic  acid  with  4  pts. 
of  lime  and  heats  the  mixture  nearly  to  redness  in  a  copper  retort  placed 
in  a  deep  sand-bath.  The  colourless  distillate  has  an  unpleasant  eropy- 
lenmatic  odour,  which  it  retains  even  after  rectification  over  hydrate  of 

Sotash.  Abel  therefore  distils  it  with  concentrated  chromic  acid  (which 
oes  not  alter  the  cumol),  distils  (whereupon  the  bad  smell  is  completely 
destroyed,  and  the  pleasant  odour  of  cumol  becomes  perceptible)  and  dries 
over  chloride  of  calcium. 

2.  When  the  brown  oil  obtained  in  the  preparation  of  illuminating 
saa  by  the  dry  distillation  of  the  resin  of  Pinus  maritima,  is  subjected  to 
^netional  distillation,  toluol  passes  over  between  130°  and  160^  and  then 
cnmol.  The  latter  is  several  times  distilled,  with  separation  of  the  firet 
portion  of  the  distillate,  which  contains  toluol,  then  treated  alternately 
with  oil  of  vitriol  and  caustic  potash,  and  each  time  distilled  (the  oil  of 
vitriol  removes  naphthalin,  but  likewise  destrovs  the  cumol,  if  allowed  to 
act  too  lonff),  and  finally  rectified  two  or  three  times  over  potassium 
(whereby,  however,  the  cumol  is  likewise  attacked,  with  formation  of 
carburet  of  potassium).     (Pelletier  &  Walter.) 

3.  From  Light  Coal-tar  Xaphtha.  —  (Compare  zi,  136.)  Passes  over 
between  140''  and  U5''  (Mansfield);  at  13d%r  140^    (Ritthausen.)  — 

7.  \ 
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I  over  between  145°  and  14B^,  in   tbe  recttBcation  of  tba  iU 

,mea  iTom  wood-ipirii  in  tlie  m^in^r  described  at  voL  zii  ITS  (II 
'onrs.) 

!7oloiirlee%  atronglj  refracting  oil.   (Gerbatxlt&Oikm] 

earless,  less  mobile  tlia.ii  tolaoL     Sp.  gr,  0*S7  li  tir 

Iter,)      Boils  at  144"  (Grerbardt  &  Cnhoars);  »*  1**^ 

at  184  4°,  under  an   atmospheric  pressure  of  0  7^  ml 

c        u<^        f  (PelletieT  &  Wdter);  at  153°  (Gerhard t);  and  toli- 

_  uux^ijc6i..j.jaed.  —  Has  a  very  agreeable  odc»ur«  like  that  of  Uaad 

/hardt  &  CaliourB),  but  leas  pleaarint  (Ritthausen\  like  that  of  IoImI- 

sta.te  is  pungent  and  rather  bitter,     (Pelletier  Ss  Walter.} 


18  C  _. 

12  a _..„ 

C«H«    , 

18  C „. 

12  H   ......... 

Ci*H»....... 

1 

Walter.         Oali4Min. 


8ffl 


89-48 
10-03 


99*56 


U97B 


L!^ 


hardt  lb 
1€'2     .„.     10-26 


d^-Ba 


0-Tapotir  . 


18     ........     7*4880 

12 08318 


Cbmol.Taponr 2 

1 


i-3198 
4-1599 


Pelletier  &  Walter  examined  cumol  prepared  from  the  resin  of 
Gerhardt  &  Cahours  and  Abel,  that  from  cuminic  acid ;  Gerbardt  and  Lite  that  fnm 
phorone  (p.  342, 1);  and  Liis  that  from  phorone  (p  342,  2). 

Decom2>o8ii{o7is.  1 .  Cumol  is  converted  by  faming  ntlphurie  add  iit» 
snlpbocumolic  acid.  (Gerbardt  &  Cabours.) —  2.  When  chlorine  is  pttMl 
into  boilin<:^  cumol,  and  the  volatilised  portion  is  cohobated,  a  thick  h^ 
smelling  oil  is  obtained,  which  burns  slowly  with  a  smoky  green-«igii 
flame;  its  vapour  docs  not  attack  the  eyes.  (Pelletier  ik  Walter  J  «* 
d.  By  fuming  nitric  acid,  it  is  converted  into  nitrocamol  (Cahonr^  KicW^ 
8on%  also  by  boiling  with  strong  nitric  acid,  hot  by  oontiDue^i  Ijoiliof  ^ 
forms  a  peculiar  acid.  (Gerhardt  &  Cahours.)  If  the  boijing  be  cool iaoe4 
the  nitrocuraol  disappears  again  and  is  midually  coover'  1  i 
yellowish  crystalline  mass,  which  dissolves  in  ammonia,  with  the  exesp 
tion  of  a  small  pulverulent  residue.  Hydrochloric  acid  added  to  the  soli- 
tion  precipitates  nitrobenzoic  acid.  (Abel,  Cahours.)  Dilate  iiitrieacM 
converts  cumol  after  four  or  five  days*  boiling,  into  beDioio  acid.  (AbtL) 
—  Cumol  is  converted  and  turned  yellow  by  nitric  acid,  even  in  the  eoU; 
on  boiling,  it  dissolves,  gives  off  a  large  quantity  of  nitroot  acid  gas 
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and  a  small  quantity  of  hydro^nio  acid;  with  a  sufficient  quantity  of 
nitrio  acid,  a  colourless  solution  is  obtained,  which  deposits  white  flakes 
on  cooling.  These  flakea,  after  washing  with  water,  assume  the  appear- 
ance of  a  white  unctuous  matter,  which  dissolves  sparingly  in  water,  but 
•asily  in  alkalis,  forming  a  deep  red  solution  from  which  acids  precipitate 
.red  flakes.  (Pelletier  £  Walter.)  —  4.  A  mixture  of  fuming  nitric  and 
-laming  nUphurie  acid  converts  cumol  into  binitrocumol.  (Cahours.)  The 
aetion  takes  place  with  difficulty  and  requires  frequent  renewal  of  the 
nitric  acid  to  complete  it.  (Ritthausen.)  —  5.  Fotamum  kept  for  some 
time  in  contact  with  cumol,  blackens  and  becomes  covered  with  a  black 
erustf  which  appears  to  be  carburet  of  potassium.  (Pelletier  &  Walter  )  — 
6.  It  is  not  altered  by  potash-ley  or  by  hydrate  of  potash  in  the  state  of 
fusion.     (Gerbardt  &  Cahours.) 

Combinations.    Cumol  is  insoluble  in  water.   (Gerhardt  &  Cahoars.) 
With  the  aid  of  heat  it  dissolves  sulphur,  which  crystallises  out  on 

cooling.    It  dissolves  iodine.    (Pelletier  &  Walter.) 

It  dissolves  readily  in  wood-spirit,  alcohol,  ether,  and  toUUile  oils. 

(Qerhardt  &   Cahours.)      It  combines  with  oils,  fats,  and  moti  resins. 

(Pelletier  &  Walter.) 

Mesitylene  C^H",  described  at  page  17,  vol.  iz,  belongs  properly  to  this  place. 

Methol  C"H"«  parti  J  described  at  page  47,  toI.  ix.  The  following  obserrations 
luiTe  since  been  made  bj  Vdlckel.     {Ann.  Pharm.  86,  381.) 

The  light  oils  obtained  in  the  distillation  of  wood,  giye  off  bj  rectificatioB  :  between 
70*  and  100^  acetate  of  methyl  and  acetone;  between  100°  and  11)0^,  tolonl,  xylol, 
and  oxide  of  mesityl,  together  with  a  smaU  quantity  of  methol ;  and  from  150^  to  200* 
oils  free  from  oxygen,  which  when  treated  with  sulphuric  acid,  as  described  at  page  47, 
ToL  ix,  yield  pure  methol. 

The  methol  thus  obtained  begins  to  boil  at  155®,  and  distils  over  continuously  as 
the  boiling  point  rises  to  205*.  The  distillate  collected  in  five  separate  portions  has  a 
•p.  gr.  of  0-861  between  150*  and  (160*  (a);  0-867  between  160*"  and  170*  (6);  0*871 
between  HO"*  and  180*  (e);  0877  between  ISO""  and  190*  (d);  0*881  between  l^O**  and 
265*  (e).     It  has  a  peculiar  odour. 

a.  b.  e.  d.  e. 

18  C  89-60    ....    89-72     ....     8999     ....     8966    ....    89-83 

12  H 10-21     ....     10  13     ....       9-99     ....     1025     ....     1025 

CWfl"    99-81     ....    99-85    ....     99-98     ....     99-91     ....  10008 

It  b  therefore  (as  well  as  that  obtained  according  to  ix,  47),  a  mixture  of  stTeral 
Tolmtile  oils,  isomeric  with  mesitylol  and  cumol.     (V01ckel.) 

The  hydrocarbon  which  was  obtained  by  Cahours  from  crude  wood -spirit,  by 
tremtlngit  with  oil  of  ritriol  (xii,  228,  6),  and  distilled  over  between  164®  and  168®, 
after  the  separation  of  the  tnluol,  xylol  and  cumol,  perhaps  also  belongs  to  this  place. 
Aooordtng  to  Cahours  {Campi,  rend.  30,  321),  it  has  the  same  composition  and  vapour- 
density  as  cumol  and  mesitylol,  but  is  nevertheless  different  from  both. 

Methol  bums  with  a  smoky  flame.  It  is  decomposed  after  some  time  by  strong 
nitric  add  and  by  oil  of  vitriol. 

It  is  insoluble  in  water,  but  dissolves  readily  in  alcohol  and  ether. 

Another  hydrocarbon  C^H^,  isomeric  with  cumol,  is  obtained  by  distilling  eugenic 
aetd  with  excess  of  baryta.  It  boils  at  142*.  Forms  a  nitro-compound.  (Church, 
Pkil,  Mag.  [4],  9,  256.) 
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Phorone* 


Laurent,    (1 837.)    Arm,  Odm.  Phy$,  ^5,  329. 

Geritardt  &  Li^BoDART.     (1849.)     Compi.  rcjul,   2P,  54<l]  (^i^ 

chim,  1849,  385;  ^liii.  Fhanfi.  72,  293, 
LiMPRiCHT,     Jmi»  Pharm^  §4,  246, 
LiiaBoDART.     0©ff/j3i,  rmd.  43,  394;  ^ni*,  PA«»riii,   J  0a,  352;  fi» 

C'fTi/f .  1850,  797. 

Ctimp\or^U^     (  La  ttrent. } 

Formation  and  Preparatmn.  1.  From  Oamphoraie  of  Limt^lk 
salt  is  dietiUed  in  small  portionSi  and  the  brown  oU  is  rectifiedjiMiI 
quantity  of  tar  tbeii  roniaining.  (Gorliardt  &  him.)  LAurmtobtMUfd^^rt 
ix.  browLi  oil,  tind  a  browQ  thick  substance,  i^Ub  ft  residue  of  cbftreoal  mnd  mi^rmsr  d 
baryta.  The  oil  rlried  with  potash  luirl  diatilledj  jidded  as  the  ^Tit  tintf  f  rtu  iirtlifl 
Ij^u rent's  campboryU  -^  f .  /"rom  Grape-Sii/far.  —  When  n  thick  §pe^  4 
grape- eagaf  Is  dtitilled  with  litn^,  an  oil  passes  over,  wliieh  mi  StT  ^pH 
to  boil  and  yjelds  ttietacetone,  and  afterwards  at  J  Of  °  jiddi  ]i1njiM 
(Liea.)  —  3,  3fet acetone  obtained  according  to  (2),  yields  pboruo^  bjr 
dt^illation  wkb  anhydrous  pbosphoric  acid.  (Licd.)  —  4.  By  tbi 
lilbttion  of  a  syrupy  substance  contained  in  rip©  mmmtoin'^' 
(Ll^d.)  Ill  a  rallowing  jear,  mo ap tain  a&h  berries  of  tke  sacne  degrer  0#  f^fOX  '^ 
UPt  yidd  any  {ihorotie.     (Lici.) 

Propifiks*  Coloarleafi  oil  (Laaront) ;  jeilawlsii.  (Gerbarilt  ^  Life) 
Very  mobile,  (Laurent.)  Ligbt#r  tlian  water,  Bojjg  at  20?(''  |G<^ 
bardt  &  Lies)j  between  170^  and  180°  {Laurent),  and  volalili^^^  witlau* 
decom  posit  ion*  Haa  a  strosg  odonr,  like  that  of  pepperimni.  iG«iJanil 
&  Li^s). 

Vapour-dengity  =  4'd82.     (Gerhardt  &  Lik.) 

Laurent.      ^J^^"^*  * 

18  C 10«     .,..     78"2fl     ,.,.....     78^59     ...,     77-82 

U  II     ..,. ,..,,     14     ....     10*15     ,.. lOOe     ..„     10-20 

2  0     ,... 1«    „„     11-59    ....,.„     11-35     ,.,.     \\n 

cnv^o^ ....,.,.  138   ...  lOd'      ....  100-00    ,.„  loo-oa 

a«  A«  e. 

ISC lOi    ,     77-9t  ....  77-90  ,,..  ?J'7 

14  H  ..,»,.........,     14     10-20  ....  JO'37  ,..,  10-4 

2  0 16     ,     1188  ....  UBS  .>..  11-9 

C"H"*0"    ........  13S     ........  100-00    ....  IQOOO     ,...  100  0 

C^rapour  ...._... ..,     18    ..„_,     7*4880 

H*gfts ,..„.„.     14    0'9?02 

o-ffM  .......,„. ,,._....     1 I'losa 


FhoroQe'i vapour   .,,*      2    .,.,„.,     9'567§ 

1     * ,-     4'7e8i 

Lfltirent  &  Gerhardl  mnil  Li^  ei^amiued  phoroue  pr«p«i«d  b;  t  ^  ttwt 
Li^  (a)  wnj  prt'piirt'd  by  4,  ^Al  by  2.  mid  fr)  by  3, 
According  to  Laurent,  phoroue  U  C^E'^C. 
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DeeompoiUianB.  1.  Phorone  becoDies  darker  in  colour  when  exposed 
to  the  air,  (Gerhardt  &  Li^.)  —  It  dissolvea  in  oil  o/itUriol,  forming  a 
blood-red  solation,  from  which  the  greater  part  of  the  oil  is  repreci  pita  ted 
by  water.  (Gerhardt  k  Lids.)  —  3.  It  is  rapidly  attacked  by  anhydrous 
pkofphoric  acid,  and  by  two  distillations  with  that  substance^  it  is  con- 
Terted  into  cumol.  (Gerhardt  &  Lids,  Lids.)  —  4.  FerUachloride  of  pfioa^ 
fkorus  converts  it  into  chloride  of  phorvl.  (Lids.)  —  5.  With  nitric  acid 
li  gives  off  red  vapours  and  is  converted  into  a  resin.  (Gerhardt  k  Lids.) 
—  6.  Gently  heated  with  fotauium,  it  gives  off  hydrogen  and  appears  to 
be  converted  into  C"H"KO*.  (Lids.) — 7.  With  potash-lime  it  becomes 
heated  and  appears  to  combine;  and  at  240°  a  colourless  oil  is  given  off 
which  appears  to  be  different  from  phorone.     (Gerhardt  &  Lids.) 

Combinations.  Phorone  is  insoluble  in  water.  It  does  not  combine 
either  with  acids  or  with  alkalis.     (Laurent.) 

It  does  not  unite  with  alkaline  bisulphites,  either  when  it  is  shaken 
op  with  the  aqueous  solution  of  the  potash  or  soda-salt,  or  when  its  alco- 
holic solution  is  mixed  with  an  alcoholic  solution  of  bisulphite  of  ammonia. 
(Limpricht.) 

It  dissolves  in  alcohol  and  with  peculiar  facility  in  ether.    (Laurent.) 


Bihydrate  of  Mesitylene. 
C'*H»*0*  =  C"H»2H0. 

LXXPBICHT.    Odii.  NarichUn  1858,  246. 

When  aisetone  is  left  for  several  weeks  in  contact  with  burnt  marble, 
and  the  resulting  mass  is  distilled,  acetone  passes  over  first,  then  at  1 29^ 
the  compound  C^H'^0',  and  lastly  at  210°,  bihydrate  of  mesitylene. 
The  latter  is  C»H^*0«  =  3C«H«0»  -  4H0.  It  boils  between  21Cr  and 
220^,  but  tarns  brown  and  decomposes  to  a  certain  extent. 

It  is  isomeric  or  perhaps  identical  with  phorone.    (Kr.) 


Chloride  of  FhoryL 
C"C1H»  =  C»H",HC1. 

Lii39-BoDART.     Compt  rend.  43,  394;  Ann,  Fharm.  100,  353. 

Obtained  by  treating  phorone  with  pentachloride  of  phosphorus. 
Oil|  having  an  agreeable  odonr  and  boiling  at  about  176%    Lighter 
than  water. 


su 


VC    Mt     « 

a  JH^    flt-M    ts-w 

13H    U     - 


oflofTltlML 

I^rfmratJom  mike Mmr^tm  mit  —t  p«&  of  finiiur  ml  of  Titriolfli 
pewed  mpm  1  ft.  of  caanl  m  m  ^bm  cjBmdtn,  and  the  liqud  ii  itiifil 
vixk  m  gla«  TCd  tm  tk  vMo  of  tke  cumI  is  diaoolTod.  Wkeo  kifi 
^natiiKs  are  wed.  the  whole  My  ho  loft  to  olaad  in  s  doord  nonl,^ 
cnzDol  iben  diaBoiTini:  gmdiallT.  Tbo  dark  hrown  solation  it  dOoteJ 
Tr::h  4  To:::Tr.eiS  cf  wmter.  wbereopon.  if  the  cnmol  and  the  odd  koTe  bcei 
!.  -^  e:=c::y:i  in  ccisiact.  a  colourless  solation  is  formed,  without  sepanM 
<( ccTHv':  asi  ihe  ]iq::id  is  saturated  with  palveriaed  corbonato  of  biiTti» 
tl:en  £I:er>^J  and  erapoiated  :  on  cooling*  it  yields  snlphocamoltte  d 
baryti.  The  co:o!irIe;ss  cioiher-liqaor  yields,  to  tho  last  drop,  the  nM 
salt,  vbiv-a  mav  l*e  obtained  pare  bv  pressare  between  paper. 

>:.:  Jix-TtJi::^^^  r£.iryta  forms  Terv  beantifal  scales,  baTing  a  rtrooc 
|v:aTly  l-.i<tre.  1;  dissolves  very  easily  in  water,  especially  when  hoL  Iti* 
Sw'Iul'^e  in  alcohol,  even  in  anhydrons  alcohol,  and  likewise  in  ether. 

Gerhardt  &  Cdiowt. 

At  100^  MMm. 

Ba   «ii  5  ....  25*61  2573 

1?  C     lOS  ..«  40*34  39-94 

II  II     11  ....  41 1  4-32 

2S      32  ...  11-96  11-59 

6  0    4S  ....  17-98  18-42 

C»U  >B4,2SO»    . .    267-5  ....  100  00     10000 

A  ipmmen  prepared  with  oimol  obtained  firom  phorone,  eontaincd  25*2  p-  c- 
bariam.     (Gerluurdt  &  Lies.) 

Sulphocnmolate  of  baryta  does  not  precipitate  ohlorido  of 
neutral  acetate  of  lead^  or"  the  chlorides  of  bismuth,  nickoli 
niertury. 


BBRGAPTENK.  345 

>         Gerhardt  &  Cabonrs,  on  treating  the  camol  obtained  by  Pelletier  & 

I  Walter  (p.  339,  2)  with  fuming  suTphoric  acid^  foand  that  it  dissolved 

'   slowly  but  completely,  forming  a  brown-red  solution.     This  liquid  diluted 

*   wiih  water  and  thereby  rendered  colourless,  yielded,  when  saturated  with 

I  carbonate  of  baryta,  a  baryta-salt  less  soluble  in  water  than  sulphocu- 

molate  of  baryta,  so  that  the  strongly  concentrated  solution  did  not  soH- 

I  4ify  on  cooling,  but  gradually  yielded  on  its  surface  crystalline  crusts 

^   demtute  of  pearly  lustre.     From  the  residue  left  on  evaporating  the 

•cdntion  to  dryness,  ether  extracted  a  resin,  but  not  completely:  for  the 

atlt  still  crystallised  badly,  even  from  a  solution  in  water  containing 

alcohoL     It  dissolved  with  difficulty  in  absolute  alcohol. 

At  100*.  Gerhardt  &  Cdionn. 

Ba  68-5  ....  25-61  25-00 

18  C     108      ....  40-34  40-69 

11  H    11      ....  4-11  4-32 

2S 32      ....  11-96  1206 

6  0    48      ....  17-98  17-93 

CWH»B«,2S0». 267-5  ....  100-00    100-00 

Snlphomesitylic   or   Solphomesitylosalphiiric  Acid  C»H»  2S0  [see 

ToL  iz,  p.  30.] 


Oxygen-nucleus  C"H«0«. 

Bergaptene  C"H«OM 

Kalbrumer.    Baumgari,  Jahrb.  Fhys,  3,  367. 
Mulder.    J,  pr.  Own.  17,  104;  Ann.  Fharm,  31,  70. 
Ohmb.    Ann.  Fharm.  31,  320;  N.  Br.  Arch.  53,  287. 

HydraU  qf  Bergamot'Oil,  8ttaropten§  qf  Bergamot-oil,  Bergamot -camphor. 

Source.  In  oil  of  bergamot,  being  the  chief  constituent  of  the  sedi- 
ment which  forms  on  keeping.     (Ohme.) 

Purification.  The  sediment  is  pressed  between  bibulous  paper  fre* 
quently  renewed;  then  dried  at  100°  (whereupon  it  loses  half  its  weight, 
acquires  a  dirty  yellow  colour,  and  becomes  friable),  washed  with  cold 
alcohol  to  remove  resin,  and  dissolved  in  boiling  alcohol.  The  solution 
evaporated  to  one-third  of  its  bulk,  deposits  crystals,  of  which  the 
mother-liquor  does  not  yield  any  more.  (Kalbruner.)  Mulder  leaves 
the  sediment  to  crystallise  from  alcohol.  Ohme  presses  and  treats  it 
with  ether,  to  dissolve  the  oil^  and  then  crystallises  repeatedly  from  hot 
alcohol. 

Properties.  Short  white  needles  having  a  silky  lostre,  and  melting  at 
a  high  temperature  (at  206*5^  according  to  Mulder)  to  a  colourless  oil, 
which  solidifies  in  the  crystalline  form  on  cooling.  (Kalbmner,  Ohme.) 
Inodorous.  Tastelesi.  Neutral,   Volatile  wiihoat  deoomporition  (p.  346). 


346    FEmxBT  Nuctsus  c»o»t  cfftamrB-sucuiss 
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l»0     ^ 

lai 

i.^*     a-?0 
.. at  ea 

-^    1*-M 

iu   ^ 

C»H*0*  , 

152 

.„_.  ioa-€0 

..,    Ii0-M 

_  twm 

oLt  iken  tarai  bkck,  rolatiliaea  for  iKe  tnoai  pn&fl  in  da^^af  vynlia 
iolubl*  m  oil  of  rilnol  und  in   alcobul,   and    l«&re*   chmML    if^ 
bi^nniif.)     Tht  vapour  decomposed  at  &  few  de|tt^e<efl  abot«  te  "^^HI 
point     (Mulder.) — ^S.  Bums  with   a   bo^ht  fiame  wben  «!i  ift  lia^H 
#,  Colonred  rtd  bj  otl  0/  mtriol.  —  4,  I>ee4>tiipo®ed   hy  jbol^  ^  t^l^ 
M»ld  iiilrtt  M^  wilboat  formation  of  oxalic  acid.     (Muldir*)  ~l.  te 
nol  abtorb  eitbtt  iyi/nocMim  acid  or  animoFtia-^^aj,     (Kallifiai&} 

OBM^ttoiiaiM.  Bergs pieiie  ia  nearly  insoluble  10  vai^^  (CKia) 
ft  dltt^fw  ia  2000  parU  of  boiling  water,  nad  separatee  os  mA^m 
flikti|  from  a  solution  four  tim^  diluted  it  aeMtmleo  es  QMfii«(« 
kmwial  capillary  erpula.  (Kalbrtmef .)  Tbe  atdvtloa  4tm  s^t  fno^ 
pilato  Umo-wmter,  ctiloride  of  bariiini,  fcrmas  itti]pba4e,  nitrato  wf  fcS«; 
oxaJii?  acid  i»r  tincture  of  galb.     (Kalbraner.) 

li  h  insolablo  ia  dilate  sulpliario  acid  but  dis£olr«i  m  iA^«M( 
and  ia   precipitated  from   tbo  solution  by  water,   bat  aot  hw  alttlA 

fiLalbnlDer.)     It  does  not  dissolve   in   hydr&ckloric    a^iti  (KiJIfOS. 
ttlder),  or  m  amm^ttia  (Mulder) ;  partially   in  amtDoiua  on  kO^ 
(Kalbrtitiar.) 

It  disaolr«0  tu  ci^U  $in»ig  mirk  actdj  and  la  preeijiitatad  bj  w^f- 
(Kalbmiier,) 

It  disdolvea  m  potmh-i^^  fonnlng  a  red-brown  liquid^  wliea«  it  i 
ap|iarated  a$  a  irbite  pieeipitatt  by  acids,  bat  not  by  water  or  &lfcK 
(Kalbruner.) 

h  dis^tri^  at  15''  in  200  ports  of  a/^oJbf  of  sp,  gr.  0*85  (KalkaMljb 
abundantly  iti  boiling  alcohol, ^ — 00  that  the  solution  form^  a  mM  wm 
ou  iHHiUng,  ^Obme.)  Soluble  in  dA^A  (Mtilder  )  Dia9olT«a  ia  v"™ 
ticttk  €mdf  whence  it  tft  precipitated  by  water.  Insoluble  in  dilatt 
acid.     (Kalbruner.) 

f  erbromomfisilyliufi  cm^m  (ii,  it). 


OU  from  Thymol  C"Cl'H^ 

LALi.E3i4tiB.    C^mpt,  rend.  43^  3T5;  Ann.  Fharm^  101,  ISii  JT.  via 
Chim.  rhp$.  4$,  14a;  Ann.  rkarm.  IQ%  124, 


When  30  or  40  grammes  of  thymol  contained  in  a  s^wm 
with  excess  of  chlorine,  a  viscid  product  is  formed,  whioii,  on 
to  tbe  sun,  and  afterwards  on  distillation,  gives  offprc 
and  yields  a  distillate  of  solid  terehlorotoloenol  (C^0 
ftt  870^  and  a  liquid  boilinc^  at  B65\    This  liqnid 
tad  is  probably  therefore  biddoride  of  cnmol. 


BlNlTnOCUMOL.  S47 


II 


!.  NUro-nucleus  C"XH". 

I 

^  Nitrocumol. 

f  C"NH"0*  =  C"XH». 

g  Oamoveb.     Gmpt,  rend,  24,  552;  26,  315. 

I    KiCHQLSOir.     Ann.  Fharm.  65,  58;  Chem,  Soc.  Qu.  J.  1,  2. 

r    BiTTHAUSBN.    J.  pf.  Chem,  61,  79;  Fharm.  Cenir.  1854,  850. 

Niiroeume,  Cvm^fie  niirique,  Niiroeume. 

Formation.     From  onmol  and  fuming  nitric  aoid  (p.  340). 

Preparation.  Gumol  is  dissolved  in  fuming  nitric  acid,  whereupon 
the  mixture  becomes  hot  and  gives  off  abundance  of  red  vapours,  and  the 
nitrooamol  is  precipitated  as  a  heavy  oil  on  the  addition  of  water. 
(Nicholson.) 

FropertUs,  Yellowish  oil,  having  a  fainter  and  less  agreeable  odour 
UiAn  nitrobenxoL     (Ritthauson.) 

Bj  mlphuretUd  hydrogen  in  presence  of  alcohol  and  ammonia,  it  is 
Oanverted  into  cumidme.    (Cahours,  Nicholson.) 

NitromesUylsns  c»XH"  (ix,  20). 


Binitrocumol. 

Oabours.     Omnpi.  rend.  24,  552;  26,  815. 
BiTTHAUSiN.    J.  pr.  Chem.  61,  78. 

BMiroewmt  CWmlnt  ^iniirig^e. 
Fomtation  and  Preparaiion  (p.  846) 

Crystallises  from  aloohol  in  white  lamine.    (Ritthansen.) 
Hydroiulphaie  qf  Ammonia  readily  oonverts  it  into  nitroonmidine. 
(Cahonrs.)     It  is  insolnble  in  caustic  alkaline-leys,  but  dissolves   in 
»looholic  potash,  and  is  converted  thereby  into  nitrotolnol.    Hydrochloric 
acid  precipitates  brown  flakes  from  the  solution.    (Ritthausen.) 

Binitromesitylene  C»x<H>o(ix,  20). 
TernitromesltylaiM  c»X>H*  (ii,  2i). 


Tir.L^ii  yucLirs  cr-m^i  azo-xucleus  c*nh". 


A::-m%T:fMt  C»NH". 


Cnmidine. 


cf  ^T•       C:uy\  mfci.  24,  557;  26,  315;  30,  321. 

^Tri*  ^irE.Lsrx    A    \.F\jt,u  65,  58;  Ch^m.  Soc.  Qv.J.ll 
:-:   J  ;-^^>      ^  » ;.   .' "    -:  ^  ^^.  145:  74,  15. 
^:-'       -■     •-  .  •  7-  1 1.  7;«:  -Pvx-ct.  CaUr.  1854,  330. 
=:      _  '      Jc--.-     c'  .-.  454. 


N.rrrT::^.:!  U  .iissolred  in  alcohol  and  the  solatin  a 

V  :■:  izm.iii.  tiez  wi:h  sulphoretted  hydrogen.    Aiic 

:fi  s  li._-^  :i:*=:;:v  of  sdphnr  has  been  (fepoefted  vid ibe 

ir::::i  : ji.-  r=-  :5  ro  lonsrer  perceptible,  sulphnrpw; 

-.  I  :  L>>:i  :::r.-y:i  :ie  scluixun  and  the  liquid  is  dirf;.l«c. 

:     t::.^:.  1  .:  :ie  j-iriiiireited  hydrogen  15  aw€leni:e-l; 

:    -    *  --•:-•:-:  '.    .  'i-:^'-  'e    f  the  nitrocamol  has  ::?..r- 

-:  -   i-.r;?- ;  L:.:e  ■:■:'  amm-cia  are  tiitn  r-^n  ■•  i 

-..    :.'  :.:     j    1.--..V.:;    1:1    hvdr^»chlor:c   a.i:     "-■ 

•    ^    ■-:-  ■•    :f   ^;-Ap:ra:ci  "till    it    t^Ii-iiri^T^  :i  : 

'■  " -■      1:   ::r   ::■-.:! J  solution    vf  Lvdr-.cL   --".; 

*.        .  ^    _   ;.-  -^L  :     Krar^ie  :he  ba*o.  whii-::  r.-.-' 

-    —    -^        .'*    -v--".       Th"s    oil    is    roi:!::  i  *:: 

.    \    :   : .   '-.T- :  i   f    u::.2  of  ■  xalio  acid  :  tic  ....  i 

"'     "    -  '•>     -■-    -.-?:. vv'l   111    I'oiliii:;  alo  L  !.  i": 

-       -■:.-:..-.:  ::.e  i.rrate.  on  cooiirij  j-.j'.'*:- 

■    ^*   ;  •  ?    ^     :  .\i!^:e   ::'  otiiuiJino.     Tt;>  .-a.:  > 

■     •  ■         .:  •  V  :.5V  :  ■  V  T    :^<!i;  an-l  tbt;  it;.:  : 

'   '  ....      ?   r;7..ve-i   i^i:h   a  j-ipeiie.  '.::iei  .:: 

'  .'^  -•  ".-."  r::  :::ly  i:<t:!le-l.  nearlv  c-.I-u:'f* 

--  ^-  ■;   -■  i    i-^wrs-s    W^hi    <tronjy.     \\:.-:i 

-    -    -    s..".  :*.   ?....i:ro>   in   a   mass  of  .■'•]:^-*- 
.X  .-   -f  :    .—    ::   .^^   :::o   :o:::pora:urc   ii>o^.     (\:  :  . 
.■•;_-  :-i  ■-«.:  a  frt-exinj  r.uitir:-,  i:  :  . 
-     -.  .     ;    ::    ;  .i' -  r.  i:   i.zi\\<  a   jrr^-uo-^j  •:   »^: 

:  i::  xr.:!  r^;::zum-wire.  \\  luils  coii-t:;:.::; 

•     *  ^- ■■?-*■.  "c?  I  c>';'.      Ha«  a  pvcui  ar  o!-l: 

^       -..  :    :  .-.niuT..-  uzl  red  litmus  p.iper.      CVu^ur? 

>i   •    ••  '       •■        xi"    a::..:::-?  and   loluidire     lut   JocJ  r. '. 

.  .  ■-.  . :  a:  :  .  ,*  vr::-  cLi.r.ie  ci  lime.     (XicLvIsoa.) 


18  C  

N 

13  H 

CUMIDINE. 

108    ....    8000    .. 

U    ....     10-37    .. 

13    ....      9-63    .. 

Nicholson. 

79-82 

10-67 

9-66 

CWNH» 

135     ....  100-00    .. 

100-15 

349 


Decompositions,  1.  Camidine  exposed  to  tbe  air,  even  for  a  few 
linutes  onlj^  tarns  yellow  and  then  dark  red^  especially  if  warmed.  — 
.  The  vapour  bums  with  a  yellow,  very  fuliginous  flame.  —  3.  It  is 
iolently  attacked  by  chlorate  of  potash  and  hydrochloric  acid  and  con- 
erted  into  a  brown  viscid  mass,  which  smells  strongly  like  terchlorocar- 
olic  acid,  and  is  dissolved  by  alcohol,  leaving  a  residue  of  chloranil.  — 
.  By  bromine  it  is  converted,  with  rise  of  temperature  and  evolution 
f  hydrobromic  acid,  into  a  solid  mass  which  is  insoluble  in  water, 
nt  solable  in  alcohol  and  ether,  crystallises  in  white  needles,  and 
I  perhaps  terbromocumidine  (C**NH*®Br*V  —  5.  Strong  nitric  acid  dis- 
olves  cnmidine  with  splendid  purple  colour,  and  water  added  to  the 
iqnid  throws  down  flakes  which  appear  to  be  an  acid.  —  6.  Dry 
kromic  acid  becomes  very  hot  in  contact  with  cumidine,  but  does 
ot  Bet  it  on  fire. -—7.  In  phosgene-gas,  cumidine  is  immediately  con- 
erted  into  a  crystalline  mass,  which  separates  from  alcohol  in  long 
rystals  like  nitre :  probably  carbocumidine,  C"NH",CO.  —  8.  Cumi- 
ine  dissolves  in  bisulphide  of  carbon,  and  then  gives  off  a  large  quantity 
f  sulphuretted  hydrogen;  water  added  to  the  solution,  throws  down 
(Iter  a  long  time,  a  quickly  solidifying  oil,  which  crystallises  from  alcohol 
I  long  needles:  probably  snlphocarbocumidine,  C*fNH^',CS,  correspond- 
ig  to  the  aniline-compound.  (Nicholson.)  —  9.  When  dissolved  in 
rater,  it  is  converted  by  cyanogen  gas  into  cyanocumidine.  (Hofmann.) 
— 10.  With  anHocyanic  acid,  it  immediately  solidifies  to  a  solid  crystal- 
ne  mass,  probably  carbanilide-carbocumidine  :  C^H*NO'  -f  C"NH"  = 
^N»H»Ol     (Hofmann.) 

Oomlnnations.  Cumidine  dissolves  very  sparingly  in  water;  very 
Milj  in  bisulphide  of  carbon. 

With  Acids,  —  Cumidine  is  a  very  weak  base.  It  precipitates  sesqui- 
zide  of  iron  from  ferric  salts.  It  does  not  precipitate  alumina  or  zinc- 
ilts.  Its  salts  crystallise  very  easily,  and,  with  the  exception  of  a  few 
onblo  salts  containing  chlorides  of  the  heavy  metals,  are  colourless,  but 
iini  reddish  on  exposure  to  the  air,  or  when  dried  at  a  very  high  tem- 
erature.  They  have  an  acid  reaction  and  are  anhydrous,  like  the  sal  ts 
f  aniline.  From  concentrated  solutions  of  cumidine-salts,  alkalis 
sparate  the  onmidtne  in  dark  oil-drops,  and  from  dilute  solutions  in  tbe 
>nii  of  a  curd.  All  the  salts  of  cumidine  dissolve  in  water,  but  better  in 
kohol.     (Nicholson.) 

Phosphate  of  Cumidine  crystallises  readily. 

SuljAate  of  Cumidine, -^Vf  hen  cumidine  is  dissolved  in  boiling  dilute 
nlphuric  acid,  the  solution  solidifies  on  cooling,  in  a  crystalline  mass, 
rhich  may  be  obtained  perfectly  pure  by  recrystallising  with  animal 
harcoaL 

Inodorous;  has  an  nnpleasantly  bitter  taste.    At  100^  it  gives  off 


Saey  nucleus  C«H«:  azd-nccleus  c^*b^ 

,  orlour  of  eumidifl©,  and  HEamnes  ^  reJ^iih  colour,  ^i«^«»;**J^ 
oration.  Di^Um  apariniljr  in  «M,ld  frater,  madi  mow  i«4ry  i 
ohol* 


18  C  ..„ ^ .  IW  **"  M'y«     •^••^ 

Hf  , ,, 14  „*.  7*61 

UH,. ^..» 14  -  ^*«>     •- ^'^ 

O „,„,.,...^«.,  S  .*«  4i5 

go*              «-,.  40  --«  21-74  «*-*^     tl-I? 


C*^B»  HO.SO" ....  IB4     ....  IdOOO 

ffydriod^e  cj  Cumiditu  efjfitalHaei  readily :  It  apfMn  t»  V#  ill 
oat  flolabla  of  the  cmnidlne-ealu, 

iiydrohrcmmU  ^  Cumidine  tTjBUHheB  rendlly. 

ff^^droeldoroJU  of  C*imidin^  —  The  coiiiVinaUao  ef  evmUbt  «* 
ydrocUloric  acid  is  attended  with  erolution  of  li^at.  The  sit  crj^ 
•ti  from  water  and  akohol  Id  large,  colonrlesa,  iao^iorf^its  firwnii  wMi 
ata  red  in  the  air  when  moist  It  doo«  not  uud^rgt}  may  allcisioi  tf 
Oiff  but  tnelta  and  9ubUiiiea  when  sirong^j  heated. 


ISC     ,.....» 

N    ..., ,.. 

14  11     .*„,„ 

.  1<»      ., 
.     H      ..- 
.     14      .., 
.    36-6  ... 

.     2069 

*..     6t'f4 

..^       i->4 

C»«NH«HCl„ 

..  171-5  -. 

..  too  00 

tlydrofiuaie  &f  Cutnidint  crystalli!«e;9, 

NUrate  of  Cumidine.  —  When  cnmidine  is  dlasolTed  in  dilott  ito 
acid,  the  lipoid  becomes  filled,  on  cooling,  with  long  needles^  whiel  m 
colourless,  if  the  acid  used  was  not  too  strong.  The  salt  lenuuns  ml- 
tered  at  100^     It  is  soluble  in  water  and  in  alcohol. 

Nicholioii, 
18  C  108    ...    54-54    ^,....,     W-52 

2  N 28    ....     14-15 

14  H ^    14    ....      T-07    f-Sr 

6  0 48     ....     24-24 

C»NH«»,HO,NO»....  198    ....  lOO'OO 

Salphate  of  copper  forms  with  alcoholic  cnmidine,  %  pieoipilato  of  a  (hi 

green  colour. 

ProtocMoride  and  Cyanide  of  Mercury,  form  with  aleohoCe  eonii£M> 
white  crystalline  precipitates  which  are  decomposed  bj  boiling  water. 

With  Terehloride  qf  Odd,  alcoholic  cumidine  forms  a  Ticlat  preeipiiBli 
which  dissolves  with  violet  colour  in  a  larger  qoantitj  of  aloshoL 

ChtoroplatincUe  of  Cumidine, '^When  a  wann  a^neoas  mUSm^ 
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«  bjdrochlorate  of  oamidine  is  mixed  with  excess  of  bichloride  of  platinum, 
■  i&e  liquid  on  cooling,  deposits  long  yellow  needleSi  which  may  be  obtained 

pure  by  washing  with  cold  water. 

The  salt  becomes  darker  at  1 00°,  without  further  alteration,  and  at  a 
i  stronger  heat,  gives  off  hydrochlorate  of  cumidine,  and  leaves  a  residue  of 
.1  platinum.     It  is  decomposed  by  boiling  water.     Alcohol  dissolves  it  in 

mtge  quantity,  and  the  solution  yields  after  a  while,  dark  red  oil-drops, 
)  which,  after  the  alcohol  has  evaporated,  solidify  in  a  crystalline  mass  of 

splendid  orange-yellow  colour. 

Nicholion,       ChvrA* 

18  C    108     ....    31-65    31-33 

f  N  U     ....      4-12 

14  H  14      ....      4-12    4-48 

Pt  ..M 98-7  ....    28-90    28-89    „.•    28-89 

3  a  106-5  ....    31-21 

C»NHtt  HCl,PtCl«   341-2  ....  lOO'OO 

With  Bichloride  of  Palladium^  hydrochlorate  of  cumidine  forms  a 
double  salt,  resembling  the  platinum-salt  in  appearance. 

AeeUUc  of  Cumidine  crystallises  readily. 

OxcUate  of  Cumidine.  —  Cumidine  forms  with  oxalic  acid  a  neatral  and 
an  acid  salt,  which  are  both  crystallisable  but  cannot  be  separated;  when 
eabjected  to  dry  distillation,  they  yield  a  slightly  crystalline  mass,  which 
dissolves  sparingly  in  alcohol  and  exhibits  the  relations  of  oxycumidine. 
(Nicholson.) 

Cumidine  dissolves  yerj  easily  in  tuood-9pirit,  alcohol^  ether ^  nud  fatty' 
<nU,    (Nicholson.) 


Farvoline. 

C"NH»  =  C"NH",H*. 

C.  Grbvillb  Williams.   Chem.  Soc,  Qu.  J.  7,  97;  J.pr,  Chem.  62,  467; 
N.  Ann,  Chim.  Phyt.  45,  493. 

Source.    In  naphtha  from  Dorsetshire  shale,    (p.  148.) 
The  portion,  boiling  above  200^  of  the  bases  obtained  by  the  process 
describea  at  page  148,  3  of  this  volume,  is  collected  apart 

Or.  WUliAmt. 

18  C  108  ....  80-00  80-70 

N 14  ....  10-37 

13  H 13  ....   9-63  8*79 


CMNH» 135    ....  10000 

Ifomerie  with  Cumidine.    Homologoui  with  collidins. 


Add  from  Naplithjlamiae* 

Bj  tib«  tetaoa  of  nitjoue   acid  on   sapkUijliube  tf 


KMe  aetd  gag  Is  paraed  in  to  n&|>litlijla&ilM 
witk  Tster  (utroge^i  hei^g  thereby  eTc»lFed)  till  the  maa 
jullawiili  Inva  oolomr;  Ibe  vbole  i»  be«led  to  the  boiling  ^ 
Ml  ift  itaeif  tHI  tiie  brisk  emolatnifi  nf  gms,  wbkh  coDtinties  mtoiI  In0 
after  eovlinf .  I»9  e»^id;  Cbe  iwnHtQg  brown  powder  is  €olLKte^  m  i 
£lter«  «mske4  wiiii  w^ier  and  dbsoki&il  in  Wiling  adeoliol,  nni  vittf  jh 
ftifal  to  1^  soJau&a  m  long  as  oisn|e^jelK>w  flakea  coatlnQt  te  M 
dm;  Ibm  asT  W  T^fcatedlj  crysiaJllsed  from  alcoliol. 


C' 


Ee^iiisli  browD  needles^  coasbtia^  of  niicroseopte,  taw- 
\%  Tt^C'W  hsDinm.  Colo«CB  the  skin  aiid  the  U^sues  jeOoir*  S«^ 
^iiii^ttl  detonatiag. 

GuakL 

IS  G  im  ^  m^  ^^^  A2^i 

tN  ._  ts   _   la-f   i^^o 

«ll    .__      «    _      2-9     .__       5  26 

fO    «._ 64     ....     Sl'O 31-44 

c^'^a^o*  _««  fw   ^„  iM-e   100  00 

Wkh  oHiaMtf,  wbcn  tli«  golQtion  is  left  to  erapomt^  it  forms  i  alt 
odk  ojilalliBet  in  jraDow  tamiiue  and  di^^Wes  ea^ity  in  boilbg  wiier. 
Tbe  avnonia  salt  fi^^rms  m  lemHi-jeUo«'  precipitate  with  potaili  aaJ  s4 
sad  wmm^jdJ^w  whh  batjta  and  liad  ^t.     With  nitmte  of  itlitr  H    , 
f^mn^  an  oraii^«-T#Uow  preetpitate  Qontaiiiitig  33  33  per  cent  of  sii^  | 
(C»X«ll^\5<v  -"54'dO  .\f .) 

The  acid  is  solabk  in  «rJUr. 


Nitrocumidine. 
C»>^H»0*  =  C»NXH^H^ 
CAHorRSu     CWpA  lYfKf.  24,  557;  26,  315. 

F<^\HiUiM  mn<i  Prefxir.itiom.  Binitrocnmol  diaaolTed  in  akohol » 
tr«lltl^d  with  hydrosulphate  of  ammonia,  complete  deeompoaitioB  fikUj 
tnsuinii^. 


CYANOCUMIDINE,  353 

Properties.  Yellow  crystalline  scales  which  r.ielt  below  100°,  and 
solidify  in  a  radiating  mass  on  cooling.  The  compound  exerts  a  slight 
bat  distinct  alkaline  reaction  on  test-paper. 


18  C  

...  108     . 
...     28     . 
...     12     . 
...     32     ., 

...     60-00    ... 
...     15-56     ... 
...       6-67     ... 
...     17-77     ... 

Cahourg. 
59-79 

2  N 

15-71 

12  H 

6-63 

4  O 

17-87 

CWNm»20<    . 

...  180     . 

...  10000     ... 

10000 

DeecmposUions.  1.  Partially  decomposed  by  distillation;  neverthe- 
less the  greater  part  passes  over  nnaltered.  —  2.  Bromine  acts  violently 
upon  it,  converting  it  into  a  cnrstalline  product  which  is  no  longer  basic.  — 
d.  It  is  not  altered  by  chloride  of  benzoyl  at  ordinary  temperatures,  but 
between  50°  and  60°  it  is  converted,  with  violent  action,  into  a  crystalline 
product,  which  when  dissolved  in  alcohol,  after  being  washed  with  acid, 
alkaline,  and  pure  water,  crystallises  in  snow-white  needles,  containing 
C*N»H^«0*  =  C^*H«0»,C"N»H"0*,  corresponding  therefore  to  benzamide 
and  benzanilide.  —  4.  With  chloride  ofcumyl  and  chloride  of  cinnamyl,  it 
forms  products  similar  to  that  with  chloride  of  benzoyl. 

Combinations.  Nitrocumidine  is  insoluble  in  water.  It  neutralises 
acids  completely,  even  the  strongest,  forming  salts  which  crystallise  well. 
These  salts,  if  exposed  to  air  in  the  moist  state  or  in  solution,  decompose 
quickly,  assuming  a  greenish  blue  colour. 

Sulphate  of  Nitrocumidine.  —  Obtained  by  dissolving  uitrocumidino 
in  hot  dilute  sulphuric  acid,  and  leaving  the  solution  to  cool  slowly. 
Long  needles  having  a  strong  lustre.  May  be  pulverised.  Contains 
C"N*H^*,SO'  +  2Aq. 

HydrochhraJte  of  Nitrocumidine,  —  The  saturated  solution  yields  by 
slow  cooling,  white  silky  needles,  which  in  the  dry  state,  are  composed  of 
C**N»H»0*,HC1.  +  2Aq. 

Oxalate  of  Nitrocumidine.  — Slender  needles. 
Nitrocumidine  dissolves  readily  in  alcohol  and  in  ethe^\ 

Nitromesidine  c^^WHso^  -  cwnxhwh^  [ix,  21]. 


Conjugated  compound  containing  a  nitcleus  derived  from  2  At.  C^^NH". 

Cyanocumidine. 

C*«N*H»«  =  C»Cy»Ad*H*«,H*. 

A.  W.  HoPMANN.     (1848.)    Ann.  Pharm.     66,  145. 
Ftmnation  (p.  349). 

The  alcoholic  solution  of  cumidine,  saturated  with  cyanogen  gas, 
quickly  deposits  long  needles,  which  are  easily  purified  by  recrystallisa- 
tion  from  alcohol. 

VOL.  xin.  ^  k 
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40C  ...^^..^  t40    ^    74«M 

4N M    ^    lf-49 

26  H 26    ^      8-07    ^ 

c^a»  —  aaa  ^  iom9 

HoAnann  adoptai  the  iliinilo  fioimb  G^N*U*«  kaC  TimraM;  tUMi  TJll  id  t 

OiiifbrmiilaooglittolMdovUea.  ^^ 

Cjanooiimidiiie  fenns  with  ilfielrodUorie  ami  m  tA  awili  a 
in  water. 

It  diatolvei  in  oleioM  mora  mdHj  tbiii  eymwttiiliM. 


Yeratrio  Aidd. 

CI.MSROK.    (1839.)    ^ftfk  PAiirM.  99, 188. 
K.  ScHBoTTEB.    Arm.  PAoTM.  29^  190. 
nr.  MsftOK.    Cbflipl.  fviKl.  47, 8C. 

DiicoTered  by  C.  Merck  in  stbtdiUa  leed. 

Preparation.  Sabadilla  seeds  are  exhausted  with  alcohol  oooiaintBg 
mlpborio  acid;  the  filtered  tincture  is  mixed  with  hjdrate  of  potafih  lo^ 
igain  filtered;  the  alcohol  distilled  ofi*;  the  separated  venUrin  collected; 
ind  the  mother-liquor  supersaturated  with  sufphnrio  acid  :  the  acid  tbei 
crystallises,  either  after  standing  for  a  few  hours,  or  at  all  evcntf  after 
the  liquid  has  been  evaporated  to  one-half  its  bulk  and  filtered  from  \\t 
Erypsum.  The  acid  is  washed  with  cold  water  and  diseolred  in  boilinr 
ilcohol,  and  the  solution  is  digested  with  animal  charcoal  free  from  lime, 
then  filtered  and  left  to  crystallise.     (C.  Merck.) 

Pi^pertm,  Colourless  needles  and  four-sided  prisms.  Reddens  lit- 
mus-paper. When  heated,  it  ^ves  off  water,  becomes  dull,  melu 
to  a  colourless  liquid  and  volatilises  without  decomposition.  Heated  ii 
%  glass  tube,  it  yields  a  crystalline  sublimate  and  yaponrs  which  reddeD 
litmus.     (C.  Merck.) 


18  C     

10  H     

108    . 

10    . 

...    59-34     .. 
...      6-49    .. 
..    35-17    .. 

SdinHter. 

5913    . 

5-49    . 

35-38     . 

M.Menk. 

...     58-74 
6*62 

8  0     

64     . 

...     35-64 

onv^^ 

182    . 

..  10000    .. 

10000     . 

...  100-00 

*C0mp(«itinn9.    1 .  Thf  acid  does  not  appear  to  be  deoompoaed  by  ilro^  litHc 
j.  Merck.)    It  dissulvcs  in  monohjfdraUd  nitric  <»eid,  and  is  predp 
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h  taled  by  water  as  nitroyeratrio  acid.    (M.  Merck.)  ~  3.  it  does  not  appear 
I    to  b*  decomposed  bj  fbming  oil  of  Titriol.     (C.  Merck.)  —  3.  NUt'Otulphwic  acid 

fires  it  a  fine  yellow  colour.      ^C.  Merck.)  —  4.  It  is  violently  attacked 
y  bromine  and  chloHne^  forming  uncrystallisable  greasy  sabstitution- 
prodacts.      (M.  Merck.)  —  5.  It  does  not  appear  to  be  altered  by  pcntachloride  of 
phoaphonis.  (M.  Merck.) —  6.  Distilled  witb  baryta,  it  is  resolred  into  yeratrol 
I    and  carbonic  acid.     (M.  Merck.) 

CWH»«0«  +  2BaO  -  C»«HM>0*  +  2(BiO,CO«), 

Ctfmbinations,  The  acid  dissolyes  sparingly  in  cold  ufoier,  more 
leadily  in  boiling  water^  separating  out  on  cooling  as  a  white  crystalline 
powder. 

It  combines  with  bases.  The  potash  and  soda  salts  are  crystallisable, 
non-deliquescent,  and  soluble  in  water  and  alcohol.  The  ammonia-salt 
forms  with  neutral  acetate  of  lead,  a  white  precipitate  soluble  in  water 
and  in  alcohol.     (C.  Merck.) 

Veratrate  of  Silver, — Obtained  by  mixing  the  solution  of  the  ammonia- 
salt  with  nitrate  of  silver,  as  a  white  bulky  precipitate  soluble  in  ammonia 
(Schrotter),  also  in  water  and  in  alcohol  (C.  Merck);  it  is  decomposed  by 
boiling  water  (Schrotter). 


18  C    

108      .. 

..     37-36    .. 
..      311     .. 
..    37-39     .. 
..     22J4     .. 

Schrotter.    W.  Merck. 
mean, 
36-78 

9  H  

9      .. 

3- 19 

Ag 

8  0    

108      .. 

64      .. 

37-17    ....    37-72 

22-86 

C»8H»AgO«   

289-1  .. 

..  10000     .. 

10000 

Veratric  acid  dissolves  in  alcohol,  very  abundantly  at  the  boiling 
heat.    It  is  insoluble  in  ether. 


Veratrate  of  Ethyl. 

C«H"0«  =  C*H»0,C'*H*0'. 

Will.    Ann.  Pharm.  37, 198. 

Veratric  ether,  Veratrunuaure'Cether,  Veratrum-vineeter. 

A  warm,  moderately  concentrated  solution  of  yeratric  acid  in  strong 
alcohol  is  saturated  with  hydrochloric  acid  gas  (if  the  solution  is  too 
strong,  part  of  the  acid  separates  out  unaltered  when  the  gas  is  passed 
through  it);  the  hydrochloric  acid  and  chloride  of  ethyl  are  distilled  off, 
and  the  residue  is  mixed  with  water.  Veratric  ether  then  separates  as  a 
thick  oil,  which,  after  being  washed  with  dilute  carbonate  of  soda^ 
gradually  solidifies  and  may  then  be  dried  over  oil  of  yitriol  in  yacno. 

Pfx>perties.  Solid,  radio-crystalline,  easily  friable  mass.  Crystallises 
from  idcohol  by  spontaneous  eyaporation  in  shining  needles  united  in 

1  k  ^ 


U%\U  at  41^  wken  l»eated  no^er  waI^,  ajiJ  foUUki « 
S|L  ^  1*141  mt  18''*   Neskdj  ioodoTQus;  luu  a  eomcivlui  bte 


»C ^  U3    _    SX-S^    „_     S2SS 

14  H 14     —       ^'S6     _ 6Gt 

to »    ^    M'ta     ^ SO'54 


W  C*H>0,C»EW    _  lit    _  ItO^OO    .„.^  IWHW 

IW  cCher  c&sBot  ht  TtJitiBitd  viUtoni  psHiftl  deeompodiioo. 
vilk  m  jeUsv  lias  wk«  ketled  is  tfee  ftir.     Giret  off  Trnpour  nt 

Kturlj  aHUbb  ia  wml«'»  etnly  tolaUe  in  akohol. 

HitTOTerfitrio  Aoid. 
W  Moot.    CmfLfmi.m,m. 

1  laall  joBtw  Iiunlii:^ . 

IS  C  Its  _  47-57 47-30 

X 14  _  6-l« 6-78 

tH t  ^  3-tt 4-53 

HO tt  —  42-31 41-39 

OrSJPQ^ t27    —  IttHW 100-00 


WWft   Vci3(d  vitii   csaeoitnLted  nitric  aad^  it  ia  conreried  iilo 
Viaiiuv^Tentxie  mJ,  wkick  is  diiicalt  to  sepaxmte  from  tbe  nitrorentne 

%<ftii«^  solable  ia  wmUry  easil  j  in  alcckd. 


Appemdix, 

YentroL 


\\\  MuKCK.     rvaif^*.  ry«.?,  47,  37. 


\Vlhr«  I  juH  rf  TWOne  aciti  is  gmHj  beated  io  a  retoK  wilii  3  ptfti 
oijrt^  a  x^^i^il^t  ac«k»i  ukc«  plaee  aad  Twiiral  pastes  oTor. 
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■  Properties.     Colourless  oil  havlDg  ao  agreeable  aromatic  odour,  soli- 
i     difying  at  1.5°  and  boiling  from  202''  to  205  .     Sp.  gr.  1086  at  S".  . 

,  Decompositions,     1.  Veratrol  is  violently  attacked  by  strong  nitric 

,  acid,  and  converted,  first  into  yellow  laminsB  of  veratrol^  afterwards  into 
binitro veratrol.  —  2.  Bromine  acts  violently  upon  it,  giving  ofi*  hydro- 
I  bromic  acid,  and  converting  it  into  a  crystalline  mass,  from  which  bibro- 
moveratrol  may  be  separated  by  repeated  crystallisation.  If  the  action 
of  the  bromine  be  continued,  uncrystallisable  products  are  formed,  richer 
in  bromine.  —  3.  Chlorine  acts  like  bromine,  forming  at  first  a  crystal- 
lisable  product,  afterwards  a  greasy  mass.  —  4.  It  is  not  altered  by  penta- 
ehloride  of  phosphoms,  weak  acids^  or  hydrochloric  acid.  —  5.  Potassiam  placed  apon 
veratrol  becomes  surrounded  with  a  jelly,  without  perceptible  evolution  of  hydrogen.  — - 
6.  Veratrol  is  not  altered  by  alkalis,  by  bisulphite  of  soda,  or  nitrate  of  silver. 


Binitroveratrol. 
C"N*HK)»  =  C"X»H«0*. 

W.  Merck.    Compt.  rend.  47,  38. 
Formation :  see  above. 
Beautiful  long  yellow  needles. 

M.  Merck. 

16  0    96    ....    4210    41-22  to  42-31 

2  N  28    ....     12-28    11-69 

8  H  8    ....      3-51     3-46  to    4-02 

12  O  96     ....     42-11     

C»X*HH)* 100    ....  100-00 


Bibromoveratrol. 

C^«Br*H»0*. 

W.  Merck.    Compt.  rend.  47,  38. 
Formation :  see  above. 

Crystallises  from  alcohol  in  fino  prisms,  which  melt  at  92%  and  vola- 
tillise  without  decomposition  at  a  higher  temperature.  They  contain 
54-17  p.  C.  Br.  (Calc.  54-05  p.  c.) 

Insoluble  in  water.    Easily  soluble  in  alcohol  and  in  ether. 


358  PRIMARY  NUCLEUS  CMH":  OXYAMIDOGEN-NUCLBUS  C^AdH^O^ 
Oxt/amidogen-nucleua  C^'AdH'O*. 

Tyrosine. 

C"NH"0«  =  C"AdHW,H«. 

LiEBio.    (1846.)    Jnn.  Fharm.  57,  127;  62,  269. 

Warren  db  la  Rue.    Phil.  Mag.  J.  29,  145;  Ann.  Pkarw^Qi,^; 

Mem.  Ckem.  Soc.  3,  478. 
Bopp.    Ann,  Pharm.  69,  20. 
HiNTERBERGER.    Ann.  Pkavm.  71,  72. 
Strecker.    Ann,  Pharm.  73, 70. 
PiRiA.     Ann.  Pharm.  82,  251. 
Alex.  Muller.    J.  pr.  Chem.  57, 162. 
Leyer  u.  Koller.     Ann.  Pharm.  83,  332. 
WiTTSTEiN.    Vitrteljahrsshriftf.  pr.  Pharmade  3,  348,  485;  Zw6.  Kojif. 

1854,  656. 
Frebiciis  u.  Stadeler.     Mulleins  Archiv.  fur  Anatomie  und  Ph^iologie 

1854,  382;  Ch^m.  Centr.  54,  861;  Lieb.  Kopp.  1854,  675;  Verhandl. 
der  natuiforsch.  Gesellsch.  in  Zurich  iv,   Juli,  1855;  LiA,  K(ff' 

1855,  729;  MUller's  Archiv.  1856,  37;  Lieb.  Kopp.  1856,  702. 
R.  Hoffman.     Ann.  Pharm.  87,  123. 

Gorup-Besanez.     Ann.  Pharm.  98,  13. 

ScnEHER.     J.  pr.  Chem,  70,  406. 

C.  WicKE.    Ann.  Pliarm.  101,  314;  J.  pr.  Chem.  71,  187. 

From  Tvpog,  cheese. 

Sources.  In  cochineal.  (De  la  Rue.)  In  the  pancreas  of  man  and  of  the 
lower  animals.  (Frcrichs  and  Stadeler.)  Gomp-Besanez  found  tyrosine odIt 
once  in  the  pancreas  of  the  ox.  In  human  liver  (Seheror,  VirchowtArcL 
10,  228,  Llfb.  Kopp,  Jahresber.  1856,  708);  not  in  healdijr  bat  in  dis- 
eased liver,  as  in  variola  and  typhus,  in  acute  atrophy  (in  this  case  alwin 
the  urine);  in  the  latter  disease,  the  tyrosine  separated  in  the  crjstallin* 
form  among  the  detritus  of  the  disintegrated  liver  cells,  as  also  in  the 
liver  of  a  woman  who  died  of  stoppage  of  the  ductiucholedochus^  ^kiicn^t^ 
with  comatose  symjitoms.  (Frerichs  and  Stadeler.)  In  the  American 
ratanhia-extract  a  substance  is  found  giving  the  reactions  of  tyrosine  *nd 
containing  the  same  amount  of  nitrogen.     (Wittstcin.) 

Formation.  By  decomposing  casein  with  hydrate  of  potash  (Liebig)) 
and  fibrin  or  albumin  with  hydrate  of  potash,  hydrochloric  or  sulpboric 
acid.  (Bopp.)  By  molting  ox-horn  (Hinterberger),  birds* feathen,h«'i 
hcdgchog-j)rickle?,  globulin  or  hocmatin  (Leyer  and  Koller),  with  hydrate 
of  potash,  or  by  treating  these  substances  with  sulphnrie  aeid.— -Iti^ 
formed  in  the  putrefaction  of  yeast.  YcAst  Vept  for  two  or  tlim  moothii' 
open  or  in  closed  ve.<8el8  was  found  to  have  entered  into  stinkinf  pqtrcftiction  an^B^*' 
fied  to  a  brown  ma»8,  from  which,  in  the  caee  of  ugtper-yeast  (Okerk^),  nuuij  *^^' 
like  tyrosine  bolls  had  deposited.  Putrificd  lower-yeast  {Vnierhefe)  depofited  bit  little 
tyrosine  on  dilation  with  water,  but  after  filtration  crystals  were  obtained  in  abnndn^ 
(Alex.  MU'liT.) 

Preparation.  From  Casein. — Well  pressed  cheese,  prepared  fr^ 
niilk^  either  fresh  or  cardled,  and  freed  as  much  as  possible  from  adberii^ 
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bntter,  ia  fused  with  its  own  weight  of  hydrate  of  potash  (or  with  solu- 
tion of  potash  strong  enongh  to  crystallise  on  cooling)  until  hydrogen,  as 
well  as  ammonia,  is  evolved  from  the  melting  mass;  the  mass  is  dissolved 
in  hot  water  and  slightly  supersaturated  with  acetic  acid;  and  the  filtered 
liquid  is  left  to  cool,  whereupon  needles  of  tyrosine  separate,  which  aro 
purified  by  repeated  solution  in  water  containing  carbonate  of  potash,  and 
precipitation  with  acetic  acid.  (Liobig.)  To  purify  it  from  leucine,  when 
obtained  in  this  manner,  or  according  to  preparation  5  of  leucine  (xi,  428), 
it  is  recrystallised  from  hot  and  thou  washed  with  cold  water.  It  still 
retains  some  brown-red  matter,  to  remove  which,  the  solution  in  bydro- 
fshloric  acid  ia  treated  with  animal  charcoal,  decomposed  with  a  quantity 
of  acetate  of  potash  equivaleut  to  the  amount  of  hydrochloric  aci<],  and 
rapidly  filterca  (hot)  Gm.),  whereupon  the  filtrate  becomes  filled  with 
entangled  needles.  A  portion  of  the  tyrosine  remains  dissolved  in  the 
aoeiic  acid,  but  the  rest  is  thereby  freed  from  ash  which  adheres  obsti- 
nately to  the  tyrosine  crystallised  from  neutral  solutions.  The  needles 
are  washed  with  cold  water,  and  once  more  crystallised.     (Bopp.) 

From  Horn.  —  1.  One  part  of  horn-shavings  is  boiled  in  a  flask  with 
4  parts  of  oil  of  vitriol  and  12  parts  of  water  for  36  hours,  the  water  being 
replaced  as  it  evaporates;  the  liquid  is  supersaturated  with  milk  of  lime; 
the  paste  boiled  for  24  hours  in  an  iron  pot;  and  the  contents  are  discharged 
into  a  lar^e  linen  filter,  left  to  drain,  and  afterwards  pressed.  The  turbid 
liquid  is  heated  to  boiling,  and  sulphuric  acid  is  added  till  it  reddens 
litmus;  it  is  then  filtered,  precipitated  with  a  mixture  of  neutral  acetate 
of  lead  and  a  little  basic  acetate  until  all  the  sulphuric  acid  used  in  excess 
is  combined  with  lead;  afterwards  boiled,  filtered,  treated  with  sulphu- 
retted hydrogen,  heated  with  the  precipitated  sulphide  of  lead,  and  again 
filtered;  and  the  slightly  coloured  filtrate  is  evaporated  to  the  crystallising 
point.  The  mother-liquor  is  decanted  from  the  resulting  crystals,  aud 
lurther  evaporated  as  often  as  it  yields  crystals.  The  whole  of  the 
emtals  are  pressed  between  paper,  washed  with  alcohol  of  86  p.  c,  then 
with  a  little  water,  and  boiled  with  water  containing  a  very  small  quan- 
tity of  potash  and  carbonate  of  potash ;  the  liquid  is  filtered  from  the  car- 
bonate of  lime;  acetic  acid  added  to  the  filtrate  until  it  exhibits  an  acid 
reaction;  the  liquid  cooled  to  the  crystallising  point;  and  the  pro<luct 
recrystaliised  from  boiling  water  with  the  aid  ofanimal  charcoal,  until  all 
inoigaoio  matter  is  removed.  1  lb.  horn  yields  5  grammes  of  tyrosin. 
(Hinterberger.) 

S.  To  a  mixture  of  d  litres  of  water  and  1300  grms.  of  oil  of  vitriol, 
heated  nearly  to  boiling,  500  grms.  of  horn-shavings  are  gradually  added; 
and  the  whole  is  boiled  for  48  hours,  then  diluted  with  water  aud  neutra- 
lised with  hydrate  of  lime.  Tbe  filtrate  is  boiled  for  an  hour  or  two  with 
milk  of  lime,  to  remove  a  substance  containing  sulphur  and  a  colouring 
matter,  then  filtered,  and  evaporated  at  a  temperature  near  the  boiling 
point  till  only  2^  —  3  litres  of  fluid  remain,  carbonic  acid  being  continu- 
ously passed  through  it  to  precipitate  the  lime  (the  precipitation  taking 
place  but  slowly);  after  which  the  liquid  is  again  filtered  and  set  aside 
till  tbe  next  day,  the  tyrosine  then  crystallising  out.  The  mother-liquor 
on  further  evaporation,  yields  an  additional  quantity,  but  mixed  with 
leucine.  Should  the  liquid  not  deposit  any  tyrosine,  it  mnst  be  again 
heated,  and  carbonic  acid  once  more  passed  d^ugh  it  as  long  as  car- 
bonate of  lime  oentinues  to  separate.    (Piria.)    C.  Wicke  uses  less  oil 


o60   PRIMARY  NUCLEUS  C^H"  :  OXYAMIDOGEN-NUCLEUS  C»AdHW 

of  vitriol  [how  much?];  boils  for  24  hours  only;  removes  the  &ee  snlpbnne 
acid  by  lime;  then  concentrates  the  liquid  and  precipitates  the  lime  bj 
oxalic  acid;  removes  the  free  sulphuric  [oxalic?]  acid  with  a  small  qoai- 
tity  of  oxide  of  lead;  and  precipitates  the  lead  by  sulphuretted  hydrogen: 
the  precipitated  sulphide  of  lead  serves  at  the  same  time  to  remore 
colouring  matter. 

From  Cochineal,  —  Decoction  of  cochineal  is  precipitated  by  neutnl 
acetate  or  basic  nitrate  of  lead;  the  liquid  is  filtered  from  the  canniiuUe 
of  lead,  and  treated  with  sulphuretted  hydrogen;  and  the  filtrate  ii 
evaporated  to  a  syrup,  whereupon  a  chalk-like  substance  sepaxatei 
This  is  washed  with  cold  water,  and  several  times  recrystallised  froa 
boiling  water,  ultimately  with  the  aid  of  animal  charcoal.  The  sepaiatad 
crystds,  which  have  a  silky  lustre,  shrink  on  the  filter  to  a  paper-like 
mass,  also  having  a  silky  lustre.  300  parts  of  cochineal  yield  1  part  of 
tyrosine.     (De  la  Rue.) 

Properties.  Snow-white  needles  having  a  silky  lostre  (peariy. 
according  to  Bopp)  (Liebig),  or  a  conglomerated  silky  mass  (paper-like 
after  drying,  according  to  De  la  Rue),  composed  of  slender  needlei 
grouped  in  stars.  (Hinterberger.)  Thin,  delicate,  double  tofts.  (Scberer.) 
very  bulky.     (Bopp.) 

De  la  Rue.  Hinterberger.  ^^JJSkrf     ^**"'* 

18  C 108     ....     59-66     59*41     ....    69'36    ....     59a4    ....    59-M 

N 14     ....       7-73    7-66    ....      7*88    ....  _      J-SJ 

11  II 11     ....       6-07     6-29     ....       6-24     ..^       6-12    ....      6M 

GO 48     ....     26*54     26*64     ....     26*52     ....  ..„    »*» 

C»«NH»0«    ....  181     ....  100*00     100*00     ....  100*00     ....  ....  100^0 

Belongs  according  to  StKdeler,  to  the  salicene  series,  and  is  perhaps  CWNO^ 
+  C^^H"0'*,2H0  :  consequently  glycocol-saligenin.     (Frerichs  and  StideUr.) 

MUller  analysed  tyrosine  still  containing  1*99  p.  c.  of  aah«  which  was  dedacttdii 

the  calculation. 

Decompositions,  1.  Tyrosine  is  decomposed  by  heai^  evolving  to 
cmpyroumatic  animal  odour.  (Bopp.)  —  2,  It  hums  without  residue  on 
platinum  foil,  emiting  an  odour  of  burnt  hair.  (Hinterberger.)  —  3.  With 
oil  of  vitriol t  it  forms  tyrosine-sulphuric  acid,  the  neutral  sadts  of  wBich 
colour  sesquichloride  of  iron  violet.  If  tyrosine  be  placed  on  a  watch- 
glass;  one  or  two  drops  of  sulphuric  acid  added;  the  mixture  covered  and 
set  aside  for  half  an  hour,  and  then  diluted  with  water;  the  acid  satarated 
by  boiling  with  carbonate  of  lime,  and  the  liquid  filtered:  the  filtrate 
gives  with  a  few  drops  of  a  neutral  solution  of  sesquichloride  of  iron,  & 
rich  violet  colour,  similar  to  the  coloration  produced  by  salicylons  acif 
(Piria.)  Tyrosine  acquires  a  transient  red  colour  when  oil  of  vitriol  i* 
poured  u))on  it;  if  tho  liquid  be  heated  for  some  time  to  200^  then 
dilnted  with  water  and  neutralised  with  baryta,  the  filtrate  yiclJf  <^ 
evaporation  an  amori)hous  and  a  crystalline  salt  of  tyrosine-sulpborio 
acid,  the  former  dissolving  readily  the  latter  with  difilculty  in  cold  water. 
(Frerichs  and  Stiideler.)  — 4.  It  dissolves  in  bromine  watery  which  it  deco- 
lorises; on  evaporation  a  brown  crystalline  residue  remains;  the  solotios 
when  distilled  becomes  brown,  and  yields  a  milky  distiUato  having  an  odotf 
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»  sligbtly  resembling  that  of  bitter  almond-oil.   (C.  Wicke.)  —  5.  Tyrosine 
n  in  transformed  by  moist  chlorine  into  an  uncrystallisable  resin,  readily 
ai  soluble  in  absolute  alcohol.     (Wicke.)  —  6.  Suspended  in  water,  it  dis- 
Di  aolves,  with  evolution  of  gas>  when  nitrous  acid  is  passed  into  the  liquid; 
■.  the  pale  yellow  solution,  neutralised  with  carbonate  of  baryta  and  freed 
from  excess  of  baryta,  deposits  on  evaporation  a  reddish  yellow  salt, 
'  'vrhich,  after  drying  over  oil  of  vitriol,  still  gives  off  7*1  p.  c.  of  water  at 
g    100%  and  then  contains  57*8  p.  c.  Ba.     (Wicke.)  —  7.  Dissolves  in  nitric 
3    acid  with  evolution  of  gas ;  the  solution  leaves  on  evaporation  crystals 
I    of  a  peculiar  acid  (Do  la  Hue);  oxalic  acid.     (Strecker.)     If  the  nitric 
I    acid  becomes  heated,  a  violent  action  sets  in,  often  attended  with  separa- 
p    tion  of  charcoal  and  destruction  of  the  acid.     (De  la  Hue.)     Common 
nitric  acid  rapidly  dissolves  tyrosine,  forming  a  yellow  solution,  red 
fomee  beginning  to  escape  after  a  few  moments;  nitrate  of  nitrotyrosine 
.    then  separates  as  a  yellow,  crystalline  powder.     Boiling  nitric  acid  forms 
oxalic  acid  only.     (Strecker.)     Tyrosine  evaporated  on  platinum  foil  with 
nitrio  acid  of  sp.  gr.  1-2  dissolves  with  bright  orange  colour;  on  evapo- 
rating the  liquid,  a  brilliant,  transparent,  deep  yellow  residue  remams, 
"which  becomes  deep  reddish  yellow  when  moistened  with  solution  of  soda, 
and  black-brown  when  evaporated  with  it.     (Scherer.)  —  8.  Mixed  with 
hydrochloric  acid  and  chlorate  of  potash,  it  yields  a  red  solution  which  ffivos 
off  gas  and  turns  yellow,  and  from  which  a  substance  separates  smelling 
of  chlorochinono  and  insoluble  in  water.    (Stadeler.)  — 9  .Tyrosine  boiled 
with  dilute  sulphuric  acid  and  peroxide  of  lead,  is  decomposed  slowly,  with 
OTolution  of  carbonic  acid;  the  filtered  liquid  freed  from  the  sulphuric 
acid  by  carbonate  of  baryta,  yields,  after  concentration  and  addition  of 
absolute  alcohol,  a  dark  amorphous  precipita.te,  and  when  filtered  from 
this  and  evaporated,  a  few  microscopic  right-angled  prismatic  crystals. 
(Wicke.)  — 10.  Tyrosine  boiled  with  mercuric  nitrate  (not  too  acid)  is 
precipitated  in  red  flakes,  while  the  supernatant  clear  liquid  assumes  a 
dark  rose  red  colour,  and  then,  on  standing,  becomes  colourless,  with  a 
second  deposition  of  red  flakes.      Boiling  nitrio  acid  dissolves  the  preci- 
pitate and  decolorises  the  solution;  neutralisation  does  not  restore  the 
colonr.    By  this  test,  tyrosine  may  be  recognised  in  a  solution  containing 
Ices  than  ^^^  part.     (Hofmann.) 

Combinations,  Dissolves  with  difliculty  in  water  (Liebig),  sparingly 
in  cold,  abundantly  in  hot  water.     (De  la  Rue;  Hinterberger.) 

Tyrosine  combines  with  acids.  (Liebig.)  It  dissolves  readily  in 
hydrochloric  acid  (De  la  Rue),  and  in  dilute  sulphuric  acid  (Bopp),  in 
mineral  acids  (Hinterberger);  tho  solutions  may  be  evaporated  at  100^ 
without  decomposition  (Bopp),  tho  solution  in  hydrochloric  acid  (in 
volatile  acids,  according  to  Strecker),  leaving  tyrosine  (free  from  acid)  in 
moderately  large  crystals.     (De  la  Rue.) 

Hydrochloraie  of  Tyrosine.  —  1.  Tyrosine  dried  at  100**  absorbs  16*78 
p.  c.  of  its  own  weight  of  dry  hydrochloric  acid  when  that  gas  is  passed 
over  it.  —  2.  A  moderately  concentrated  solution  of  tyrosine  in  hydro- 
chloric acid  solidifies  when  mixed  with  an  excess  of  fuming  hydrochloric 
acid,  to  a  pulp  of  needle-shaped  crystals.  —  3.  The  solution  of  tyrosine 
in  concentrated  hydrochloric  acid,  saturated  when  warm,  deposits  on 
cooling  hydrochloiate  of  tyrosine,  which  may  also  bo  obtained  in  well 
formed,  hard  crystals,  by  spontaneous  evaporation  of  the  solution  in  the 
air  or  over  oil  of  vitriol.    (Wicke.) 


3o2  pzouKT  yrcLirs  c-*h"  :  oxtamidogex-xucleus  c-'juct. 


C^"H"-0'  ._    ^-  in      -..     83-24 

Ha  _■    —    ..-    36-5  .  .     16-75     ■■■.  ..     16-74 

C^a-O'.Ha  _  217-5  . „  190-00 

Tjr:«ce  •il$>?*:  iTet  in  ammonia  and  on  eraporation  remaiu  in  ntk; 
Iat^  crr^s^  ^  Ik  1a  B::e.  Hinierbereer),  in  balls  made  up  of  piLK  ^ 
z:r.'iis  xzi  AprearzjT  J^ied  on  the  snrfiM^e,  in  con«eqaeoce  (i  a^ 
CTjJii.*  ^T.-r-r.-.z^  :r..zi  :Le  balij.     (Scherer.) 

I:  i^i^.rei  r^ii.ij  in  alkalis  ^Liebig),  and  is  precipitated  by  ibi. 

h  l^:-'.vr9  ^tAdi'v  in  the  alkaline  earths,  forming  combiaatii'DS fi^ 
icizz.  m  a.:.:::i:'Zii  obuined  bj  heating  an  excess  of  t jro6iM  va:: 
Urr^-Tiser  :t  silk  of  1:q»,  cnrstallise  when  rapiJlj  evapontoiL    TV 

:  :  :  r    :.  .  r^r  .i*  .-j:=r^-«r>-  *ad  likevuc  tLu  of  the  barrta-cjmpoasJ  taWa 
cjf:-c:  TrrrATi::::!*.        Water  seems  to    decompose    these   cuBpjui*. 

.vT-.c.-?     .  es   =::    Ii5c5.:lve   in  absolute  alcohol  (Liebi-),  soicaT 
P-.t:  .  ::::r:  :r.  i  re».:-n.:e  of  acids  or  alkalies  (Streckcr). 
I:  i:<s  -::  iiii:>e  :a  e:her.     (Hinterberger.) 


Tyrosine-SQlphoric  Acid. 

;>"     •/ ■      .  •.  :•    -   IS34.  ^^l :  Li'A.  Kp,'.  Ja^re^bzr.  1854,  b?? 


-i- 


. .  :  ?. !  :■.-.:    :"  :;.-T«:*:ce-s.:IpL2:e  •:(  l<iryta,  obiaiued  as  airoaiv  '.«- 
o:..:-:    y.  /■  ,      »v  :ie  :ic::-. 3  o:  i.-:;  l-i  viiriol  oa  tvrusiiie,  f*>rn\i  a  •:•■ 
:  ::.  -s  :    -.-^-^     u  :-    :  r^  ^zl  :^  rej.lvoi  bv  ireainient  with  a!o.l.-.i.  ;t:- 

■-   .'  v.'    —CHNO-.BaO.S02     ^    BaO.SO^    -    A 

':':.:    '  >    "  '.  ^:.■  :■:  ■  r  ■      L:-o^  '2  A:,  water  ai  lOO".       When  hm^v 
:.:::  -^  - :  :     ->•   ■"  i  .  •    -\v>;"p  :iour  ..f  sulphuretted   hydros:.    : : 

^ :'  .-.    :  ■ .  ■.    -.        '.    T^ -   .  V  t  -  w  :  1;  , i .  r.-; .; ! : y  e voa   1  u    h .  1 1    wato r'.      D>-  :  -  • 
r^M  ".  .  i"  '.■.  :..'.;:.:.  ..:..?.   :r.  .:.  •■:  v::::.-!  without   disenira^^enu'ii:  •.:  * 
•.:..:.:::.   ■  ;•  .:  j:'-        I:>  a;it-U-  ?  !:: ion  is  coloured  violet  by  «-.- • 
^•■. '.  r..^'   ::     :.::        '.^  ^^  .v.--  r :.:::>.-   :r.   acoiic  acid,   the   M^ljili-n  v- 

-i  ■;  ^  ^  ^:;  —  C  .I;XO-R;0.>-0'  -r  BaO,SO\  {Yr-:: '  ■ 
.;•.-..;  S;  i  :;\:  S  r 'ir.i:;s  :.  .1  jt  ..iiit^vu:?  raas>  on  the  ovaporaiii.ic  ! '•• 
:;.-.:.•:-  ^.  .::.  "  i  ^- >  -  .• :  «;iiLr  wi;on  l.oatod  to  li.fO  :  when  fur^J  • 
l.v.;:..l  ::  v^/'  >  >.  ; '  r.::^  ;  ^v  1"  --.^n.  .imii:i.::ia.  and  a  fiu.ill  ijiuc::- 
o:'  -,:;.;:.  '. "  >.-  v/.  ::  •'.  ,i  vi:ri  1  with  evolution  of  sulphuw ti' ■ 
h\vlr  .:.■■  1^-^  !^;-:::  .•r:.o:u',i.  :h'' ?'li:non  leaving  on  cva{««)n:i 
a  1 1'-.::.  :r  v.:  w"  .^!.  w.i'.cr  ^r  alv.vIioi  exiniots  acetate  of  baryu  i:^- 
loa^i*-*  SM.;'!  1''.^:  >  .i:m  rr.-iLis. 

Ko.ui  '.y  ^o!.;■.  o  :::  oo'.d  «a:cr.     Si.'iuble  in  nitric  acid. 
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Oxynitroamidogen-nucletu  CHAdXHW. 


"*  Nitrotyrosine. 

C"N«H"0"  =  C"AdXHW,H«. 

*  ftniBOKER.    Ann.  Phai^m.  73,  70. 

Formation  ofihe  Nitrate, 

I 

Prepmraiion,     Tho  compound  of  nitrotyrosine  with  oxido  of  silver  is 
f  muipended  in  water  and  decomposed  by  sulphuretted  hydrogen,  and  tho 
P   ffitrate  is  evaporated. 
i»  Light-yellow  crystals,  consisting  of  microscopic  needles  grouped  in 

*  stars.      Explodes  wben  heated.     Does  not  exhibit  the  reaction  of  nitrio 

*  aeid  with  protosulphate  of  iron  and  sulphuric  acid. 


StUphafe  of  Niiroiyroiine,  —  Nitrate  of  nitrotyrosine  with  sulphuric 
acid  evolves  uitric  acid,  and  leaves  on  evaporation  crystals  of  sulphate  of 
nitrotyrosine. 

Hydrocldorate  of  Nitrotyrosine,  —  Yellow  needles,  which  are  obtained 
by  decomposing  the  compound  of  nitrotyrosine  and  oxide  of  silver  with 
hydrochloric  acid. 

Nitrate  of  Nitrotyrosine,  — Tyrosine  is  suspended  in  water,  nitric  acid 
added  by  drops  till  the  resulting  solution  has  acquired  a  yellow  colour, 
no  disengagement  of  gas  taking  place;  it  is  then  left  at  rest.  After 
aoTeral  hours,  sooner  if  the  glass  be  rubbed  with  a  glass  rod,  the  nitrate 
of  nitrotyrosine  deposits  almost  completely  as  a  yellow  crystalline 
powder,  which  is  purified  by  recrystallisation  from  boiling  water. 

Brown,  almost  bronce-like  scales,  which  give  a  light-yellow  powder. 
After  drying  over  oil  of  vitriol,  it  does  not  lose  weight  at  100°;  at  125''  it 
loses  in  8  hours  0*5  p.  o.  of  its  weight.  Tastes  bitter;  its  solution  reddens 
litinii& 

Strecker. 

18  C  108  ....  37-37  3755 

3N... 42  ....  14-53  1437 

11  H 11  ....  3-81  4-05 

16  O 128  ....  44-29  44-03 

CWNXH»0O«,HO,NO»....  289     ....  10000    100-00 

Nitrate  of  nitrobnx>sine  dissolves  in  baryta-water,  forming  a  reddish 
browu  solution  from  which  the  baryta  is  not  completely  precipitated  by 
carbonic  acid.  On  boiling  with  carbonate  of  baryta,  a  yellow  solution  is 
obtained,  which  when  evaporated  leaves  two  kinds  of  crystals  (probably 
nitrate  of  baryta  and  nitrotyrosine-baryta.  6m.).  Alcohol  produces 
a  red  precipitate  in  the  solution.  The  salt  dissolves  but  sparingly 
in  cold  water,  more  readily  in  boiling  water.  It  dissolves  in  ammonia  or 
potash  with  very  deep-red  colour.  The  aqueous  solution  gives  the  nitrio 
aeid  reaetioii  with  protoeiilpfaate  of  iron  and  salphiirie  aoid. 


rie  y.Ti7-.m  IE  ansiCTTMni*  s  xaiKsa  foiaw  u  onKepnniM. 
^n  i«z=u  .eaaa  .£  4g>£:  rmsSsfc  tcDow  with  «cUte  !if  c^   i 

Tr-r.-jnsM  r<a  :«<«  ir«*»' — Xitateof  ■itrotrrosMfiwlnd 
a  ;::to  inmnma  ataw  ^  sisase  of  al«r,  in  the  «M,«T*f 
«iiurja..us  n-cmaaB.  ^rtea  6eecm»  he^t.(«d  on  boUiu  lad'tiati- 
.rr^  ^^  £=^SK  ufamMi.     Exptodef  feeblr  when  h^    Ik- 

Strecker. 

TsIaw-aBDoanftttaBiflvcracIafTitrial.  awn. 

*"£_ ««  -   «r-«   —   28^ 

~ 1'    —       tr*9     234 

-  M S2«     —     41  ■« 41.C6 


JUT  . 


V-i^-ii ■  -mne  £»ura  nsBi^zi  oiU  «fie«M,  sowwlut  mere  m  hA^akd. 


Hydrocjanaldine, 

STiT^iTU.     S'  ^.  :"'    -71.  .':.o4;:  J.  i: .  Ch^m.  62,  441. 

:;::::  i::f::5  ?:«i:::z  ::  i  ieJijJe  and  ammonia  is  mixe«l  »/- 

>  :    :        :    i  -■   -jir:.:^..?.:  i::i,  s-:  ih^t  the  mixture  Las  a  liLiiK  f 

-  --       :     i-i    :-;!.   >v::  i.i::e   in  cic^se-i   vessel?,  coIourIc?.s  Lt>:  • 

L-     -    :.,:--  ■:  :  -..n:.  -   r£  c^ycr^illj  :a  sanii^ht,  tillin;r  up  tie  i;/^  - 

i.-:       :  1  T  :  i  -  -?:  lu  i  :r^e  rr.zi  hvdrcH^hioric'  aciJ   by  wa^Lin^-  '^  :. 

:•     .  ^-i:.?       .3   :--:   vX-.-^r^  ct  ihe  aqueous   <oration  .^aiLPatr- 

:■.      -J     -  >,  .::ri::<  :«Cvl.-rle«  scales;  from  a  dilute  solutkc  : 

.  ,:y^:  .:-<<:<  .z  z^xclcs.    _}^"-*-  careluHv  heated,  it  mehs  aaifU- 

,>^ -.:«..:  i.-r.-vT-cf.::- 1.      ii5:ele>«.     Neutral. 

5>trecler. 
>  /  :0^        .     01-4         ...     6M5 

*  N  :^     .  .     31-S 32-00 

-   -^  *-  ^'^     0-S5 


V     N  :*.  1*5     .  .   K'VO     lOOOO 

.^  V  .:x^  N  •-    .  :.  Nil  -  :hc  =  c-\vii-  +  cho  +  2Nu*ci.  (Stmu- 

\\  :  V      rv»:  x-'v  ^  v\i!ivi.  ;t   t:ev:cn:po<es,  chars  and   evolves  an  u-i^-- 
M'.  .1,;;  tv^  :'...;:  ct  i  ruN^io  aoiJ.     A^uccus  bydrocyanaldinc  is  not  precif- 


APOGLUCia  ACID.  365 

_  by  nitrate  of  silver,  not  even  on  addition  of  nitric  acid,  bat  when 
^ited  with  it  to  boiling,*it  deposits  cyanide  of  silver  and  evolves  the 
^Ipiir  of  aldehyde.     It  is  not  decomposed  by  cold  potash,  but  boiling 

igfaih  decomposes  it,  with  evolution  of  ammonia  and  separation  of  alde- 

ijde  resin. 
^     Hydrocyanaldine  dissolves  abundantly  in  boiling  water  and  separates 
gjlgain  almost  entirely  on  cooling.  It  dissolves  readily  in  alcohol,  sparingly 
^MMer. 


Primary  Nucleus  C"H". 

Campholene,    C^'H". 

J)blalandb.    N.  Ann,  Chim,  Phys.  J,  125;  J,  pr,  Chem.  23,  301;  Ann. 
Pharm.  38, 340. 

Camphoric  acid  is  distilled  with  anhydrous  phosphoric  acid  and  the 
^distillate  is  rectified. 

Oil,  which  boils  steadily  at  135^     Vapour-density  =  4*353. 


Delalande. 

18  C  

...  108    , 

....     87-09     . 

87-25 

16  H 

...     16    . 

....     12-91     .. 

12-80 

C»8H»«  

..  124     . 

...  10000    .. 

100-05 

Vclume. 

Density. ' 

C-vapour  .... 

18    

...     7*4880 

H-gas    



12    

...     0-8316 

Campholene- 

▼apoor..., 

2     

I     

,..     8-319G 
...    4-1598 

Oxygen-nucleus  C"H»°0«. 
Apoglucic  Acid. 

Mulder.    «7.  pr.  Chem.  21,  230. 

Formation.    From  gluoic  acid  by  boiling  the  aqueous  solution  in  the 
ur  or  with  dilute  acids.     By  the  evaporation  of  glucate  of  lime  in  the 

WAT. 

Preparation.    See  gludc  acid  (p.  238,  3).    The  brownish  flakes  precipi- 
tated by  alcohol  collect  on  the  filter  in  a  brownish  jelly,  which  darkens  in 


ZM       ?S31i2Z  KCUTS  ^V:  ■IIHIB  TITTUn  Cn*0^. 


«f  lend,  tke  pnapon 


Tue  neai  sai  %  ise  Wvn  €o£o«r  aad.  genenliT,  i  o}^ 
:^   j:  2  ^iEE3iaaBC  zr  s^  azr.    Aeondiv  to  MilJff,  it ;» 


-fc  12r.                                  M«Uer. 

I?  c  

1ft               s-^                     ^-4? 

:i  o 

m   ..   «r4i         .    4i-?2 

c^fi?o* 

ISS           IM^                109^ 

irmiip  11  ICuuer.  X  s  C«&=0» :  Kt«£ii^  to  Goterdft,  it  «  Bote  Uab^ 

to  rfry  dUaOaiiom^H  doei  M 
V  bbmI  yields  an  tdd  disdllitf 


I.  Ii  ^  Ltscuoioni  frj  ec4uicalLMud  aiTric  acu2  and  decomposed  vid 
xjiof^is:  f  Ticiiir:*  c^  xhrccK  acid:  tke  lolBticn  contains  oxalic  adi. 
5    r-lfer.:>**  iz:  ^:'-i  :*-  r*'r*^:/  with  blood- red  colour. 

X     .  r  -. ;  •  T:L5jc-£  :ir-:ir^  ar»:rJ-cate  of  lime  produce?  formic  i(  !■ 
!:•: . . .  r,5c^  :i  f  r: !  i- .  ^  sj:  i  irr-rTiiates  a  red  powder,  of  the  same  ot.i: 

At*  c'l-'  -  i^--^  i-2cc>«  reiii'.j  :a  i.-'-r^r  and    is   not  precipitated  1 J 
i!,-:i.-      I:  i  r.-rl^r-?  -wiiLiz'.  iec:3r\)eitioxi  in  dilate  sulphuric  add  ici 

I-sr*.  T-:<  -B-iii   iLTi-rri  clI- ::r  i::  fl«wc*nij,  potash^  foJa,  and  Ja'yy 


i  ', . 


:>:.i;.e  i-  . 


'  L  ?*'.  —  BrM'un:.  amorphous  mas;s.  May  be  pnkerix^. 
zi .  -^:  :-  :ie  sir.  The  aqneoos  solation  may  be  perfpctj 
.ze-:lack.  anl  is  then  no  longer  precipitated  by  i^iv- 
£v-i^se  ;he  charcoal  has  taken  np  all  the  lime-salt.  I'  • 


D^.td  c:  150".  Molder, 

1-  C  .-   IC?     .  .     4977  49-19 

irW  -  .       9  414 4-74 

Q  O      —        .     ri     .        5313  3302 

CiO  2S        .     12-91 1305 

CHTiH'O  217       -  10000  lOOOO 

fs-.'':.AT:^  :'*Z  .;  r.  —  The  alkaline  apoglacates  form  with  leail->A''*^ 

brown  c^^Iatiaous  precipitate  which  dissolves  to  a  certain  extent  dann: 
wa^hiuc. 
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Dried  at  130%  Holder. 

18  0     ^  108      ....  35*94 36*27 

9H    9     ....  2*99  3*09 

9  0     72      ....  28-93  21*98 

PbO ni'8  ....  37'14  88*66 

CispbHWo 300*8  ....  100*00    100*00 

Free  apoglucio  acid  and  its  alkaline  salts  precipitate  acetate  of  copper 
rown. 

Apofflucate  of  Silver.  —  The  alkaline  apoglncates  form  with  silrer- 
ilts  a  brown  gelatinous  precipitate^  which  gradually  dissolves  daring 
veiling.     Dark  mass,  havmg  a  metallic  lustre. 

Mnlder. 

C"H»0» 189      ....    61*95    60*7 

AgO 116*1  ....     38*05    39-3 

C»AgH»0»  305*1  ....  100*00    1000 

Apoglucio  acid  is  sparingly  soluble  in  alcohol;  insoluble  in  ether. 
Iffolder.) 


Primary  Sucleui  C"H". 

Pelargonene.  C"ff«. 

I.  Frbht.    (1837.)    Ann.  Chitn.  PhyB.  65,  143. 
Elaene,  NonyhM,  Oone. 

Formation  and  Preparation.  From  the  mixture  obtained  by  the  dry 
iBtillation  of  hydroleio  acid  or  metoleic  acid|  according  to  xi,  411,  the 
lore  Yolatile  pelargonene  is  removed  by  heating  for  some  time  at  100^; 
',  18  then  several  times  distilled  over  potash  to  remove  empyreumatio  oil. 
t  dioald  disappear  completely  without  leaving  a  residuoi  when  left  to 
rworate  on  a  glass-plate. 

Colourless  oil,  floating  on^water,  boilinff  at  110^  Vapour  density 
5  4*488  (other  experiments  with  very  well  purified  oil  gave  4'07l5* 
[ms  ft  penetrating  odour,  somewhat  diflerent  from  that  of  oaproene. 


18  C  

18  H 

...  108    . 
..     18    . 

...    85*71 
...     14*29 

Fremj. 

84*26 

14*64 

C»H«   

C-vaponr  .. 
H-eas    

..  126    . 

...  10000 

Volame. 
...     18    .... 
...     18    .... 

98*90 

Vapour  density. 
....    6*6506 
....     1*1088 

Pelargonene-Tapotir . 

...      2     .... 
1     .... 

7*7594 

....    3*8797 

368  PRIMARY  NUCLEUS  C«HW. 

Burns  with  a  wliite  flame.     Does  not  appear  to  be  decomposed  by  oil 
of  vitriol,     Tranefonned  by  cMarine  gas  into  chloride  of  pelargonene. 
Insoluble  in  wafer » 
Dissolves  in  alcohol  less  abundantly  than  caproene,  also  in  tiker. 


Naphtene.   C"H» 

Laurent.    (1 837.)    Ann.  Chim.  Phys.  04,  321 ;  Ann.  Pharm.  25, 283; 
J.  pr.  Chem.  11,  US. 

The  colourless  oil,  obtained  by  treating  the  empyreumatic  oil  from 
shale  with  concentrated  nitric  acid  (xii,  442)  and  whoae  boiling  point 
lies  between  120^  and  122°,  is  repeatedly  purified  with  oil  of  yitrioltnd 
potash. 

Limpid,  very  fluid.    Sp.  gr.  0753  at  12'.    Smells  very  acrid. 


18  C    

18  H     

108     . 

18     . 

...     85-71     .. 
...     14-29     .. 

Laurent. 
.....    86-2 
13-6 

C^H" 

126     . 

...  100-00    .. 

..;..    99-8 

With  chlorine,  when  exposed  to  the  sun,  it  yields  hydrochbric  teid; 
afterwards  small  isolated  crystals  containing  chlorine.  Not  changed  by 
hydrochloric  acid,  oil  of  vitriol,  or  nitric  acid. 


Bichloride  of  Pelargonene.    C»H",CP. 

Fremy.    Ann,  Chim.  Phys.  65,  145. 

Chloi'ure  d*ela^ne,  Chhrure  de  nonyUne,  Zwe\fach'Chlorgone. 

When  a  stream  of  chlorine  is  passed  through  pelargonene  contaiDaa 
in  a  retort,  the  gas  is  absorbed  with  rise  of  temperature  and  cvoliitioo 
of  hydrochloric  acid.  The  product  is  heated  in  chlorine  gas  and  dii- 
tilled. 

Denser  than  water.     Of  a  rather  agreeable  odour,  like  that  of  in*u«- 


18  C     

18  H    

108      .. 

18      .. 

.     54-87     ... 
.       9-14     ... 
..     35-99     ... 

Fremj. 

54-89 

9-05 

2  CI    

70-8  .. 

35-27 

CWH'«CP   

196-8  .. 

..  10000     ... 

99-21 

Burns  with  a  green,  fuliginous  flame. 


hK 
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Pelargonic  Acid. 
w  C"H"0*  =  C"ff^o*. 

Redtenbacher.     (1846.)     Amu  Fhrn-m.  50,  52. 

Plbss.     Ann.  Pharm.  59,  54. 

Qbrhardt.     Compt.  rend,  26,  226;  N,  J.  Phami.  14,  148;  J^.  Ann. 

Chim.  Phys,  24,  107;  Ann.  Pharm.  67,  245. 
Cahours.     Compt.  rend.  26,  262  ;  31,  143  ;  Qu.  Chem.  Soc.  J.  3,  240. 
^cj  Cbiozza.     Compt.  rend.  35,  797;  ^^.  Ann.  Chim.  Phi/%.  39,  207;  Ann. 

Pharm.  85,  225. 

The  Tolatile  oil  of  Pelargonium  roseum  was  prepared  in  ]  827,  by  Reduz  (/.  Pharm. 
2f  lSj»  529;  Mag.  Pharm.  20,  140);  Piess  (1846)  discovered  in  it  the  pelargonic  add, 
: .,  whkAi  was  aimultaneously  obtained  by  Redtenbacher,  by  the  oxidation  of  oleic  acid, 
'.'*    aad  by  CahonrB  and  Gerhardt,  by  the  oxidation  of  oil  of  rue. 
'  According  to  Delffa,  oenantluc  acid  (xii,  455)  is  identical  with  pelargonic  acid. 

k         Sources.     In  the  volatile  oil  of  Pelargonium  roseum.     (Pless.) 

f         Formation.     1.  Pelargonic  acid  is  produced,  together  with  several 

.   oUier  volatile  acids,  in  the  distillation  of  choloidio  and  of  oleic  acid  with 

':    nitric  acid.  (Redtenbacher.)    See  Oleic  acid.  —  2.  In  the  oxidation  of  oil  of 

-^   nie  by  nitric  acid.  (Gerhardt;  Cahonrs.)  —  3.  A  small  quantity  of  pelar- 

ffonio  acid  is  formed,  together  with  many  other  volatile  acids,  in  the  putre- 

fiMtion  of  yeast.    (W.  Muller.    J.  2>r.  Clum.  70,  QQ),  0.  Hesse.    J.  pr. 

^   CSkm.  71,  472.) 

Preparation.    From  oilofi^ue,  —  When  1  pt.  of  oil  of  rue  is  gently 

heated  with  1  pt.  of  commercial  nitric  acid  and  2  pts.  of  water,  an  action 

sots  in,  violent  at  first  and  continuing  for  a  quarter  or  half  an  hour,  even 

after  the  fire  has  been  removed.     The  liquid  is  then  boiled  and  cohobated 

repeatedly,  till  scarcely  any  red  fumes  are  evolved ;  the  layer  of  oil  is 

'    decanted,  washed  with  water,  and  treated  with  aqueous  potash,  whereupon 

fome  non-acid  oil  of  a  very  acrid  odour  is  separated;  the  alkaline  solution 

i«  decomposed  b^  sulphuric  acid;  and  the  oily  acid  which  separates,  and  in 

contaminuted  with  resin  and  colouring  matters,  is  collected  and  rectified. 

*     The  distillate  is  neutralised  with  baryta,  freed  from  excess  of  baryta  with 

I    edid  water,  dissolved  in  boiling  alcohol,  then  filtered  and  cooled  to  the 

\     erystallising  point.    Pelargonate  of  baryta  then  crystallises  out  (the  mother- 

P     liqiioriometimes  retains  capratc  of  baryta),  and  this  salt  decomposed  with  dilute 

■ulphuric  acid,  yields  pelargonic  acid  as  an  oil  floating  on  the  surface. 

(Gerhardt.)     Owing  to  certain  circumstances  not  ascertained,  a  compound  of  nitric 

oxide  with  pelargonic  acid  is  sometimes  obtained  in  this  process.    (Chioxza.) 

From  the  blossoms  and  herb  of  Pelargonium  roseum.  —  The  herb  is  dis- 
tilled with  water;  the  distillate  saturated  with  baryta;  the  neutral  oil 
distilled  off ;  and  the  residue  evaporated  to  dryness  and  extracted  with 
belling  alcohol,  which  takes  up  pelargonate  of  baryta.     (Pless.) 

Properties.  Colourless  oil  (greasy  according  to  Redtenbacher),  which 
solidifies  in  the  cold,  melting  afterwards  at  10^.  Smells  slightly  of  butyric 
aeid.  Boils  at  260^;  in  a  stream  of  carbonic  acid  gas  it  distils  undecom- 
posed  and  colourless.    (Cahours.) 

TOL.   XIII.  2  B 


.'".:.  .^-     J     : .  3•^^  -£^  jiZ : ▼  I-  zizze,       Cabcurs.)  —  2.  V.'t-:. 
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ai  dissolves  in  boiling  alcohol  and  on  evaporation  yields  drops  of  a  green  oil 

sc  Jfl>ich  solidify  on  cooling,  and  when  dissolved  in  boiling  alcohol  crystal- 

n  lue  in  greenish  blue  grains  on  cooling.     When  dried  at  100°,  it  contains 

LL  5  A*«  water  of  crystallisation. 

!-'  At  100°-                                   Gerhardt. 

r  Om^JQ*  157  75.92 

3  Cu 31-8  ....  15-38     15-45 

^  2  Aq 18      ....       8-70 

Ci«CuH»704,  +  2Aq 206-8  ....  100-00 

FelargonaU  of  Silver,  —  The  hot  aqueous  solution  of  the  baryta  salt  is 
-    precipitated  with  nitrate  of  silver,  and  the  white  and  very  bulky  precipi- 
tate IS  washed  with  boiling  water. 

» 

Redtenbacher.  Pleas.  Gerhardt. 

At  100^  At  160^ 

18  C     108      ....     40-75     39-98     ....  40-88  ....     40-3 

17  H    17      ....       6-42     6-33     ....  6-41  ....       6-4 

Ag  108-1  ....     40-75     41-16     ....  40-74  ....     40-8 

-•O     32      ....     12-08     12-53     ....  11-97  ....     125 


C"AgHiW 2651  ....  10000     lOO'OO     ....  10000     ....  100-0 

Pelargonic  acid  is  readily  soluble  in  alcohol  and  ether,     (Redten- 
bacher.) 


Nitroso-pelargonic  Acid. 

C«N»H»W  =  C"H'*0*,2N0». 

Chiozza.     Compt.  rend.  35,  797;  Ann.  Pharm.  85,  225. 

Stickaxyd'pelargontdure. 

Formation  and  Preparation.  1  pt.  oil  of  rue  is  boiled  for  three  or 
four  hours  with  I  pt.  commercial  (or  pure)  nitric  acid  and  I  pt.  water; 
and  the  layer  of  oil  floating  on  the  acid  is  then  removed,  washed  with 
water,  and  treated  with  a  concentrated  solution  of  potash,  whereby  a  con- 
siderable rise  of  temperature  is  occasioned  and  a  syrupy,  highly  coloured 
emulsion  produced,  holding  in  suspension  a  crystalline  precipitate,  the 
quantity  of  which  is  further  increased  on  addition  of  water.  The  pre- 
cipitate of  nitroso-pelargonate  of  potash  is  filtered  from  the  solution  con- 
taining pelargonic  acid,  washed  with  ether  to  remove  a  neutral  oil,  and 
.  crystallised  from  alcohol.  The  crystals  dissolved  in  boiling  water  and 
decomposed  by  a  dilute  mineral  acid,  yield  nitroso-pelargonic  acid  as  an 
oil,  which  is  washed  with  boiling  water  and  dried  in  the  water-bath. 

Propeiiies.  Slightly  yellow  oil  denser  than  water.  Has  a  faint 
odour,  different  from  that  of  pelargonic  acid.  Produces  a  yellow  stain 
on  linen,  and  a  greasy  stain  on  paper,  which  vaniBhes  wnen  slightly 
heated. 

2  B  2 


FintAmT  lorcuxs  c"«h» 


1*  C      — . 

l«f 

—     »-3 

13-3 

li  - 

1< 

f|.4 

♦  -' 

C4 

28-8 

CTvS**!* 11*      _  1W«     100-0 


j=.-si^s>L  Ji  X  nTse.  zz  sniialj  cr-o^Tes  niszic  oxide  and  infliBunUi 

I  torniiiaraitt,^     JLl  Ui*-  a2a  c€  ^ii^nt^y-pff^iyomic  add  dlssolre  vltk 

J"  ri-.*^«-7- — /»rtt.s.v  r/^iKj»n^j. —  Losiroiis,  elongmted  flctles.  Ptpff 
-.ilx^i  n.  1I-1  iin*L  rizxs  TS:.-ri'v  vL«i  op&qae   when  dipped  in  ammock 


-    -r-v*7-,-^-j:-v:.7x  f    Tf  P:t^9JA.  —  Rrtp^mimm  (p.    371).       Foor-aM 

!m-i:rx_j-r  ^.^iii:^.  i\--xr  *_^=*  vellow   coloar  and  very  higk  losw. 

j.(ia.  Lfxi!-L  -1  ^^L<:>5£s  like  mitre  mixed  with  charcoal,  and  la*v 

lt:.  liiTi   :£  y.zLio. "    I;  a  resy  sparin^lv  eoIaUe  in  cold  water,  ittfilj 

J~r-.rf.--7^T:,7..-ft^:  :r'S:»Iz.  —  Similar  to  the  potash  salt.     Se|*iil« 
:uu&  isjzz^ij  lEL  zisai  c.*'Mzs  cf  Iss  solotion  satnzmted  while  boiliu^. 

-•V-  ---:'"-7>:^:  /  rj-'^zryij,  —  Obtained  hj  doable  decompodtioi. 

Cliiozza. 

:  .:   :  .n:       ...  ii:      .    ;i  oi 

;  I  -      -*?'^  23  9.)      23-3 

-■".  -  0-  -    '   v-  -  -•:-    -  5.  :-  •-  —  Ees^rjbles   the   baryia-sah.      ^Vlw 
Tile-       :    \:_.::-     :  .nf  -r.;::  :\  rTx^^-::i5h    flame,    aud  leave:?  lueul^e 


Chiozxa. 
k    h'O   INJ-...               -ir      ...     C6'7b 
-U  —  1  •?•!    -     a3-25 33-G 


Pelargonate  of  Ethyl. 

C=H=H3*  =  C*H*0,,C»H*-0'. 

/'    r;,:,s  \    v:   ..'    iV.-rr-:'  «.       1.  From    cblorule    of  poJar^rvl  ani 
kvhol  v!-  oTrV  — ::.  ^VhvQ  hvdrochloric  aciJ  gas   is  passed  tlrou^t 


BENZO-PELARGONIC  ANHYDRIDE.  873 

mlcohallc  pelargonic  acid,  tbe  ether  separates  as  a  yellow  oil  which  is 
washed  suocessivelj  with  carbonate  of  soda  and  water^  dried  over  chloride 
of  calcium^  and  rectified. 

Colourless  oil  of  sp.  gr.  0'86.    Boils  at  21G'' — 218°.     On  boiling  with 
potaah  it  is  resolved  into  alcohol  and  pelargonate  of  potash. 


Pelargonic  Anhydride. 
C«»H«*0«  =  C"H"0«,C«H"0». 

Chzojsza.    iT.  Ann.  Chim.  Phys.  89,  207;  Ann.  Pharm.  85,  231. 
AMe  pihrffonique  anhydre,  PSlar^onate  pSiarponique, 

Obtained,  similarly  to  caprylio  anhydride,  from  pelargonate  of  baryta 
by  means  of  chlorophosphoric  acid. 

Colourlers  oil,  lighter  than  water,  solidifying  at  0®  to  a  mass  of  fine 
needles,  which  melt  at  5^  Smells  slightly  rancid  in  the  cold,  but  yinons 
and  aromatic  when  mixed  with  hot  aqueous  vapour. 


86  C    

216 

....    72-48    .. 
....     11-41     .., 
....     1611     ... 

Chiona. 
72-4 

34  H    

6  0    

34 

48 

11-4 

16-2 

C»H«0« 

298 

....  100-00     ... 

100-0 

Heated  on  glass,  it  evolves  acrid  fumes  and  the  odour  of  burnt  £Eit 
It  is  very  slowly  transformed  into  pelargonic  acid  by  water;  by  aqueous 
alkalu  less  easily  than  caprylic  anhydride. 


Benzo-pelargonio  Anhydride. 

C»H«0«  =  C"HW,C»H"0». 

Chiozza.    y.  Ann.  Chim.  Phys.  39,  209;  Ann.  Pharm.  85,  231. 
Pilargonaie  de  benioile,  Benzoic  pelargonate^  Pelargonic  benzoaie. 

Chloride  of  benzoyl  is  made  to  act  on  pelargonate  of  baryta;  the 

Sroduct  is  washed  with  water  and  dissolved  in  ether;  and  the  solution 
ecanted  from  the  insoluble  part,  is  shaken  with  aqueous  carbonate  of 

Colourless  oil,  resembling  anhydrous  pelargonic  acid,  which  solidifies 
to  a  butteiT  mass  when  cooled  several  degrees  below  0%  and  imme* 
diately  liquifies  again  when  wanned.    Denser  than  water. 


32  C    

...  192    ., 
...     22     .. 
...    48 

...     73-28    .. 
...      8-40    .. 
...     18-32    .. 

Chiozxa. 
72-9 

22  H    

8-5 

6  O    

18-6 

C"H*0*,C'«H''0*  . 

...  262    . 

...  100-00    .. 

......  1000 

rrrcry  TDCIXCS  C^H". 


T^iL-'s  iJJrc;  tdms  -vi-t  Lsucd  mai  is  resolved  into  heimk  aiJ 
•lar    liijCTiD"   TcriikM   c€   lie    decomposition  of  pelixpue 
-^  =:^^  ^^  **^^     Expaeei  over  nirfit  in  single  dm  ti 
3sf  fc=ii  a  -z  miiss  cr  n  itwiiiMs  £1'^  irhii  needles  of  benzoic  acM. 
•-kil-  ii-rr!io.ae£  :  j  £.£a^jr,  jSeldinr  benzoiBte  and  pelargooate  «f 


r^H**:-  =  r-*H«o*,c"H «, 

F-Sikr-  ffiL^f  IT  •Jkrra  wli*  bj  dnr  distilladon,  carbonate  of  birra 
s^L  i  :c-.^-t  ._  vLiri  KJiifes  oa  cooling.  This,  when  preiad 
SF-^-ii  Tii»:_-  .^:t-«  ft  sli  resiiK  wliicii  crjEtaUises  from  etlier  a 

I:  ^  -  .-2l:.j  L.-.i^i  :(i  rj  rrrr:?  an  J  and   transformed  into  a  titn- 


Archoic  Add. 


:  fif>::i:-.   Lncy      r   :rij    W.n  .  J:: 


•     ■-    -  -  ^       -.:.•--■..   4     r   ."    iir.u-?   i:>  voliiuio  -f :: 

^      :^  ■  ..-.-..   :.*>>•:  5    ovor  l»oiiJi:  jk-u.-o  1  Ia»^  ■ 

i-.  .  .  ..  ?  :    >       ■-   ^-  ;  ^^.:  :i::.  rj  caprviio.  rt*i;anthv!:o.  i  . 

'  •   .       .     r  -    -  :.    . . -*::' r  .  .L:::c'n  wiih  waitT. a  ru::^7 

-   •»-       -      -..->::•..    r.  ::■:  ri'..  .  r..:r:i!o  i> evapomtoi  :•••.".•> 

^-  :.>-."■..-..>:.-  .i:.    riL'-irl'.  a  l-y  proses iusr.  moli..; 

vvv-      ,  ^     :    ;      ••    :     .  :..•■•--:..     ^.-.i:  ::   :t<:i\  h.-t  water;  aiicliuic  J^i 

^- .    "   .-     •       .   -      .'  ■  •  T.  .  ;.  ^--v.:*' ao'.J*  roir.ain  in  the  lE-'i- -• 

V  ..'.:.....    :ra::i   ^^iih  riirii*  aciJ  aI<o  v.-.!i* 

:•    .  >  v'  -    V  :'..-"  C.   i:>->^.ix.     ^Buckton.) 

"     •  ■       -       —  I.-:  ::".!\:.:rc  o:  suberic  acid  aii«l  a::'i:  .' 

'^.  ..  .:'.         •       ■    ;':^r    :;>;:.!-!-:  J 'a^re  i?Ot.»,  is  rccry5tail;>'i  • 

:'  .^        V  -,.    -  :..^  ..■•;.>:..  s  o.:>  >:     :"  :  ::re  a::c}v  ii*  acid,  or  such  a*. 
■»».  /         •.  \\  ;..:..:  ,  .     :   .:.-  i:*::-.  r.i.i-sait  hv  nitrate  of  silver,  vieii*  > 


IP  ANCHOIC  ACID.  375 

Properties.  Snow-wliite^  nodular  masses.  (Buckton.^  Round  grains, 
resembling  suberic  acid  but  of  greater  hardness.  (Wirz.)  Melts  at  114° 
— 116"  (Buckton);  at  115^  in  part,  at  124°  completely,  and  on  cooling 

^  eolidifies  to  a  finely  radiated  mass  having  a  pearly  lustre.  (Wirz.)  Sub- 
limes, when  more  strongly  heated,  with  partial  decomposition  and  forma- 

^  taon  of  white,  inodorous  fumes,  which  have  a  suffocating  effect  when 
inhaled.  (Buckton.)  Volatilises  partly  when  its  aqueous  solution  ia 
eyaporated.  (Wirz.)  Tastes  but  slightly  acid.  (Buckton.)  Has  a 
strong  acid  reaction.     (Wirz.) 


18  C  

16  H  

At  100°. 

108    . 

16     . 

...     57-44     ... 
...       8-51     ... 
...     3405     .., 

Buckton. 

57-02     .. 

8-68     ., 

34-30     .. 

Wirz. 

..     56-6 

8*6 

8  0  

64     . 

...     84-8 

CWHiW 

188     ., 

...  100-00     ... 

100-00     .. 

..  100-0 

*:         Combinations.     With  Water,  —  Dissolves  in  217'4  parts  of  water  at 
18°.     (Wirz.)    Dissolves  readily  in  hot  water.     The  solution  becomes 
^   white  and  semifluid  on  cooling.     (Buckton.) 

^  With  Bases,  —  Anchoic  acid  is  bibasic;  forming  both  neutral   and 

acid  salts. 

Anchoaie  of  Ammonia.  —  Amorphous  mass,  which  gives  off  ammonia 
when  gently  heated  and  is  readily,  soluble  in  water  and  alcohol. 
(Bnckton.) 

Anchoate  of  Potash,  —  a.  Neutral,  —  Confused  crystalline  masses, 
which  are  very  readily  soluble  in  water.     (Buckton.) 

h.  Acid,  —  Microscopic  crystalline  grains,  which  do  not  change  at 
140^.  It  contains  17*78  p.  c.  of  potassium,  agreeing  nearly  with  the 
formula  C*^H**KO*  (calculation  1725  per  cent).  It  dissolves  in  3  parts 
of  cold  water,  much  more  readily  in  hot  water.  Soluble  in  wood-spirit. 
(Buckton.) 

Anchoate  of  Soda.  —  Crystallises  more  readily  than  the  potash-salt. 
(Buckton.) 

Anchoaie  of  Baryta,  —  Neutral,  —  Obtained  by  neutralising  the  acid 
with  baryta-water  (Buckton),  or  by  precipitating  a  mixture  of  anchoate 
of  ammonia  and  chloride  of  barium  with  alcohol  (Wirz);  in  the  latter 
cose  as  a  jelly.  Or  by  neutralising  anchoic  acid  with  moist  carbonate  of 
barjrta  and  evaporating.     (Wirz.) 

Transparent  pellicle,  opaque  at  100°.  (Buckton.)  After  drying  over 
oil  of  vitriol,  it  forms  a  white,  opaque,  porcelain-like  mass.  (Wirz.)  It  is 
very  readily  soluble  io  water,  insoluble  in  alcohol  and  ether.    (Buckton.) 

Win.  Backton. 

C«H"0«    186     ....     57-6 

2  Ba  137     ....     42-4     42-24     ....     42'40 

Ci8Ba2H"0« 323    ....  1000 

Acid  anchoate  of  baryta  cannot  be  obtained.    (Buckton.) 


i      nrr.Tn  srxLirs  ch*:  gxtges-mtclecs  c"wv. 

ns^0!r.  iinrjsL  p-si-      "»"=.       Ii   &:»  prmpitfttes  the  aJti  «{a^ 

A^ara  rf  iSV---.  —  JWo-sI  —  Obtmzsed  £R>m  die  ammooiMltbr 
loniif  te£iin3»Tsrjm-  is  »  ^^Tra  povwr.  c^saa^n^  raiIlIt  when  BMt, 
rjTT       «  i.s  iix«  vu-^  .M  »x  c^uLze  mc  120%  mad  m  bit  riigkiir 


-£-:w"-                            uax- 

BacktoB. 

:*:  :k   _    55-5 t^^ 

-*=           •*     -       ?-*                     3-« 

ff«-           -  -:*     -     53  7     __     W75 

..-     53-57 

*  -        ~             »-»     -     1*-1 16-45 

r's:-LrC*..  *k   _  :>5^    100-00 


Anchoate  of  EtIiyL 

"t":*.'  ■-^i^X■:i"-v^^  »<^^<J   iato  an  alcoholic  fiolutioi  cf 

-'^^"    .:'■-     5.==^--^!    ::1     3z.rk:o:5.>     Liirlitor  than  vater 
:.  -:-m:  f  ..  .  i:     ?::^::-  :  J-i^li'.v  re<einMing  thit  of  reas?'- 
-""       *•    .tJ  ■"-?-'.        ?->"k:-.n.'!     Becomes  brown  31  C-'O 
-5:  _ij         ■  .Tz       .5  :z>::..::e  la  water.      (3uckti»D.) 


rc-r 


■-■•i  .     26-4 


::m  :  :;-:-:      :-.*        loro    1000 

Crotonol.    C^^H--*0*. 

r.    S^*-::??-.     .-:      .   S\  •  -:-.  U\",  1  ;  CAfryt.  Cnitr.  1S58,  270  ;  /.  ' 

>  ••.  . .  c      :-  :'  .;  :•:    ':  ijiirci  l-y  pressing  iLo  seeds  of  Crcf-jw  ?;';;•  ' 

-.  .  .^....,j  Cr.^:on-i^i:  i>  >liakon  with  a  soflicient  qiiantitj  ^■ 
.^^:  .  '...•  >.  .-l:^  :.'  i^roviuoo  a  r..i!V:  the  li']uiil  is  ireiitly  heated  f.»r  *^"ri 
.;rs.  ;.:'.vi  \r.i;or  or  a  ^olniica  vi  commoii  gait  is  added,  whcreupia  1 


i  CHLORIDE  OF  PELARGYL,  377 

■liyer  of  oil  forms  on  the  surface,  which  is  completely  removed  by 
■tmeated  filtration  through  wet  filters.  The  filtrate  yields,  on  addition 
ein  hydrochloric  acid,  another  oi),  which  is  digested  with  hydrated  oxide 
I0f  lead  till  the  acid  reaction  ceases  (whereby  a  flocculent  precipitate  is 
fermed,  which  becomes  smeanr  and  adhesive),  and  then  mixed  with 
tod»  and  a  large  quantity  of  water.  The  milky  fluid  thus  formed, 
iliacoiiies  clear  by  depositing  an  oil,  which  is  washed  with  water,  first  by 
I  itoolf  and  then  after  solution  in  ether.  The  ethereal  solution  evaporated 
I  in  yacao  leaves  crotonol,  amounting  to  4  p.  c.  of  the  croton-oil. 

Pi'operties.  Colourless  or  faintly  wine-yellow,  tough,  turpentine-like 
tass,  having  a  faint  odour.  It  is  the  constituent  of  the  croton  seed 
Ueh  irritates  the  skin,  not  that  which  purges. 

It  cannot  be  distilled. 


18  C  

14  H 

108     . 

14     . 

...     7013     .. 
...       909     .., 
...     2078     ... 

Schlippe. 
mean. 

69-84 

9-35 

4  O 

....     32     .. 

20-81 

C>8H"0*  .... 

...  154     . 

...  10000     .. 

100-00 

Decompositions.  1.  When  heated  in  vacuo  (at  50  mm.  pressure)  it 
blackens,  but  docs  not  distil.  On  heating  crotonol  in  a  stream  of  carbonic 
ftoid  to  130° — 150^  but  little  water  passes  over;  the  residual  portion  is 
less  acrid  than  crotonol.  —  2.  Crotonol  is  decomposed  by  heating,  evolv- 
ing mild  fumes.  —  3.  When  distilled  with  water,  either  pure  or  contain- 
ing sulphuric  acid,  it  yields  an  oil  (mould-oil)  which  passes  over,  colour- 
less at  first  but  afterwards  black;  floats  on  the  distillate;  cannot  be  dis- 
tilled by  itself,  even  in  vacuo  at  200°;  and  has  a  very  nauseous  and 
mouldy  smell,  and  leaves  a  black  resin  which  gives  with  alcohol  a  turbid 
eolation  precipitable  by  basic  acetate  of  lead.  —  4.  Dissolved  in  absolute 
alcohol  and  cooled,  it  does  not  yield  crystals  when  ammonia  is  passed 
into  it.  —  5.  Does  not  combine  with  concentrated  bisulphite  of  soda.  -« 
With  melting  sodium,  it  violently  evolves  gases  and  becomes  still  more 
Tiscid  and  resinous,  so  that  the  action  of  the  sodium  soon  abates.  —  7.  By 
boiling  with  a  solution  of  potash,  or  soda,  it  is  converted  into  a  brown 
xesin  which  no  longer  reddens  the  skin. 

Alcoholic  crotonol  does  not  precipitate  metallic  salts. 


Chlorine -nucleus  C"C1H". 

Chloride  of  Pelargyl. 

c«cm"o*  =  c«H"ci,o«. 

Cahours,     Chem,  Soc.  Qu.  J.  3,  240;  Compt.  rend.  39,  257. 

Chlorure  de  pHargyle,  ChlorpelargyU 

Ihrmation.  (p.  869).  The  mixture  of  ohlorophosphoric  acid  and 
chloride  of  pelargvl  which  passes  over  in  the  action  of  pentachloride  of 
phosphorus  on  pelargonic  acid  is  separated  by  repeated  distillation  and 
removal  of  the  first  portion  of  the  distillate,  till  the  boiling  point  becomes 
constant 


378     PRIMARY  NUCLEUS  C^'H":  NITROGEN-NUCLEUS  C»N«H». 

Coloarless  liquid^  wliich  boils  at  220^.  Denser  than  water.  Has  a 
powerful  odour.  Emits  stronp^  fumes  in  the  air.  Becomes  heated  whan 
mixed  with  alcohol  and  forms  pelargonic  ether.  B7  hydrated  oxide  of 
phenyl  it  is  converted,  with  evolution  of  hydrochloric  acid,  into  a  yolatile 
liquid,  which,  by  boiling  potash,  is  resolved  into  hydrated  oxide  of  phenyl 
and  pelargonic  acid: 

C"H60»  +   C»ClH»70a  =  hCl  +  C»H«0<. 


Niirofjfen-nucleus  C**N*H". 

Acetonine. 

Stadeler.     G'dtt  Nachrichtm  1853,   121  ;   Pharm.  Cenir.  1853,  433; 
N,  Ann.  Chim.  Fhys.  42,  226  ;  more  fully,  Ann.  Pharm.  Ill,  308. 

Formation,  1.  The  solution  of  ammonia  in  acetone  leaves  by  sponta- 
neous evaporation,  a  colourless  syrup,  which  in  time  changes  into  sceto- 
nine.  —  2.  This  compound  is  likewise  formed  when  acetone  satonted 
ammonia  is  heated  to  100°  in  a  sealed  glass  tube. 

Properties,  Colourless  liquid,  having  a  peculiar  uriaooB  odonr^  tnd  t 
burning  taste  and  alkaline  reaction. 

Readily  soluble  in  water.  The  aqueous  solution  becomes  taibidfort 
while  when  heated.     Potash  separates  acetonine  from  it  in  oily  drops. 

Chloroplatinate  of  Acetonine.  —  C*®H"N^HCl,PtCP  Lustrous,  orange- 
coloured  four-sided  prisms  with  oblique  terminal  faces.  Soluble  in  wtttr 
and  in  boiling  alcohol  containing  hydrochloric  acid.  Insoluble  in  ether. 
Gives  by  analysis  27'06  p.  c.  platinum,  the  formula  requiring  27*37  p*c. 

Oxalat€  of  .-Ice/owiwf.  — C^«H*»N*,C*H'0'  +  2Aq.  Crystallises  from 
the  hot  saturated  alcoholic  solution  in  delicate  colourless  prisms,  wliich 
lose  2  At.  of  water  at  100°,  are  deconi posed  at  a  higher  temperature,  arc 
readily  soluble  in  water,  but  insoluble  in  ether.  The  crystals  give  by 
analysis  50  00  p.  c.  carbon,  and  8*41  hydrogen,  the  formula  requiring 
50-38  C,  and  8*40  H.     They  ^nve  off  3*43  p  c.  (I  At.)  water  at  iOO'. 

Acetonine  is  readily  soluble  in  alcohol  and  in  ether. 

Fittig  {Ann.  Pharm.  110,  17)  could  not,  iu  a  great  number  of  efpcrimenti, 
obtain  acetonine  by  t}ie  method  above  given,  but  bj  8|K)ntmncou8  eTiporation  of  tke 
acetone  which  had  been  saturated  with  ammonia  and  heated  in  the  water-batli,  ke 
obtained  crystals  of  paracetone  witli  G  At.  water  (C'H'^O^  +  6Aq).  St&delar,  howewr 
{Ann.  Pharm.  100,  300),  maintains  his  former  statements,  and  attribatei  Fittif'i 
results  to  errors  of  experiment  (see  additions  to  vol.  ix,  at  the  end  of  this  Tolume). 


Thiacetonine.    C"H^^\s\ 
Stadeler.    loc.  cit.  (compare  ix,  14). 

Produced  by  the  action  of  ammonia  and    sulphuretted  hydrogen  oa 
acetone : 

3C«H«0»     +     NH3     +     4  US     =     C^'^H^'NS*     +     6  UO 


"*  THIACETONINE.  379 

B^etone  is  treated  with  ammonia  and  sulphuretted  hydrogen  alternately, 

*b|  an  oily  liquid  is  obtained,  floating  on  a  crystalline  pulp  of  sulphydrate 

eaaimonia.     This  liquid,  which  has  an  extremely  fetid  odour,  is  some- 

t  merely  a  mixture  of  oily  basic  products,  but  sometimes  it  contains 

i  crystallizable  base,  which  is  thiacetonine.  —  To  separate  this  base 

0  erade  oil  is  digested  with  ether ;  hydrochloric  acid  is  added  by  drops, 

^  .id  ihe  resulting  solid  product  is  freed  from  an  adhering  syrupy  liquid 

r  irjuhing  with  ether,  solution  in  water,  evaporation  to  dryness,  and 

■shinff  with  alcohol.     Hydrochlorate  of  thiacetonine  is  thus  obtained 

^m  which  the  base  itseu  may  be  precipitated  by  ammonia- 

*      Thiacetonine  appears  also  to  befproduced  by  the  dry  distillation  of 

^  dpbjdrate  of  carbothiacetonine  ; 

<  C»H"N2HS2HS  =  C»ff9NS«  +         rC^NS^H 

Snlph.  of  carbothiace.  Thiacetonine.  Hydrosulpbocyanic 

tonine.  acid. 

r  by  boiling  the  alcoholic  solution  of  that  substance  : 

^        0»H"N'S*,2HS     +     4H0     =     2C02     +     NH^S^HS     +     C«H»NS* 

If-  Thiacetonine*has  a  very  faintly  sweet  and,  at  the  same  time,  rather 
fSiitter  taste ;  its  odour  is  not  peculiarly  repulsive.  It  dissolves  readily  in 
ileohol  and  ether,  and  may  be  obtained  in  good  crystals  from  the  alcoholic, 
^nd  likewise  from  the  ethereal  sol  ution^  if  the  latter  be  poured  upon  water 
A  »  tall  vessel  and  the  ether  left  to]^evaporate.  The  crystals,  heated  in 
^  glass  tube,  melt  and  sublime  completely  in  colourless  oil-drops  which 
fjMrtly  solidify  in  the  crystalline  form  on  cooling.  Heated  with  soda- 
JEaae,  it  gives  off  ammonia  in  large  quantity,  and  yields  oily  drops  which 
Jimell  like  chinoline  and  solidify  after  a  short  time  in  the  crystalline 
flbim.  Heated  with  nitre  and  hydrate  of  potash,  it  forms  a  saline  mass, 
inch  in  sulphuric  acid. 

Thiacetonine  dissolves  without  decomposition  in  hydrochloric,  nitric, 
ralphuric,  and  acetic  acid,  forming  crystalline  salts.  — The  hydrochlorate 
erjrstallizes  from  its  aqueous  solution  by  spontaneous  evaporation  in 
beautiful  nacreous  plates,  having  angles  of  78  and  102°  nearly.  It  dis- 
•olyes  readily  in  water,  much  less  in  cold  alcohol,  very  easily  in  boiling 
mloohol,  not  at  all  in  ether.  Has  a  faint  odour  and  a  peculiar  sweet  and 
bitterish  taste.  The  solutions  are  neutral.  Heated  in  a  glass  tube,  it 
•oblimes,  leaving  a  little  charcoal  and  forming  oily  drops  which  gradually 
crystallize.  Nitrate  of  silver  added  to  its  solution  throws  down  chloride 
of  silver ;  but  on  heating,  especially  if  ammonia  has  been  added,  sulphide 
of  silver  is  formed. —The  original  hydrochlorate  of  thiacetonine  (vi^. n</;.),  gove 
by  analyiia  19  p.  c.  and  16*93  p.  c.  hydrochloric  acid,  whereas  the  formula 
C?*H**NS*,HCl  requires  15'11  p.  c.  Probably  it  contained  sal-aromoniac ;  moreover 
both  determinations  were  made  with  only  0*1  grm.  of  substance.  —  Chloroplatinate 
qf  thiacetonine  is  a  lemon-yellow  crystalline  precipitate.  —  The  nitrate 
forms  long  colourless  four-sided  prisms  with  oblique  terminal  faces^ 
sparingly  soluble  in  water  and  alcohol.  —  The  sulphate,  which  crystal- 
lues  with  diflBculty,  is  sparingly  soluble  in  water,  insoluble  in  alcohol. — 
The  acetate  is  very  soluble  in  water  and  alcohol,  and  difficult  to  crystal* 
liie.  —  The  chromate,  obtained  by  mixing  the  solution  of  the  hydrochloratc 
with  chromate  of  potash,  is  a  thick  yellow  flocculent  precipitate  which 
gradaally  becomes  crystalline. 

Thiacetonine  is   probably  identical  with  Zeise's  akcethine  (ix,  12): 


EfO  rXIil^T  XUCLTUS    C'^*  .    OXYSLLPHI-XUCLEUS  C? iOOr^'. 


Carbothiacetonine.    C^lVS^. 

J...-,  fff.— Fimiiep,  ^Kn.  TAam.  J  11,  316. 

?*v*-r'^T  *^,*  ^-P^y^rate.  hj  the  action  of  aqneoos  ammoniioi 
•-^^7  —  ^  ::<ar>:-  ;i.-.  cf  snlrhoearbcnatc  of  ammonium)  on  uwei: 

:C*H**>:     -     SNH-SX-S*      =      6  HO      ^     C»H»^"S^2H3 

Ii*  silrijira^  cf  carl^iliiacetonine  tLns  produced  is  i  citsUIDk Wr 
iTifiia^.T  :.:':i:::«  ty  Hlisve^  'ix,  14-,  ^j^^  however  assigned  to  h  ihc  nntac 
T.Tii-i  IT-H'^.C^H-'Vv  -  2C*a*.C.-NS=)  =  C^H^NiS^-.  whicb,  gii*  W 
*ziL.TfL;  i...;-i  i.tcart'in,  7-13  hydrogen,  10-69' nitrown,  wd  W 
=  ;  rixj.  vrTv?:=r  n^^.j  with  the  formnla  C«H»N^*,Vhidi  iwce 
*'"K  '.- :  "v.  -■*•- J  \^l  ^'-  *°^  36-35  S.  —  Its  alcoholic  ijolntian  uixrf 
▼  --1  :::2_;r.:r  ::  j.aii=m  jields  a  brownish  yellow  amoxr^ov mo- 
T. --*:-.  wn:-  =^T  w  ar.ed  at  100=,  without  decomposition,  ud  tka 
r...:.*  .T  i^^T.s  22-S4  p.  c  C,  3-32  H,  548  X,  and  37-64  It^ifj* 
«:::-i- i?r:rc:-r::  Mid<:er,  by  the  formula  0*'H»'N«S*,PlS"  -  PrCr, 
r*;^r.zr  fivS  C.  C  40-  K.  5  2S  X,  and   3719  Pt.     Its  fonnatiea  or 

>HN-2HS     -     >P:C?     =     2  HO      +      (C«H"X:S*.PtS^  .  FtCT 
i.-LR^r:i  2*rji*£  ::  -.lis  yr&rlplate  the  formuU  C^H^X^S*,  3  PiS^. 


F-i-^i';:  Xr.cl-At^  Q'^U^. 

Sulphocamphoric  Acid. 
;    ■ : .  J- . .-: -.  .  c ■../?.  jr/ty.<,  .0.  1 77. 

?.-   :"  f  ;v:::  n  of  aubvJrous,   funiin^',  or  comi!:.-  y- 


T    ,-v  7.^  i:^:;i  camphoric  acid  is  introJcwJ  in  <- 
-    ■       ^  ;   V  r  .-;  :.  >;;:c  haif  r:Ilod  with  oil  of  vitriol,  m)  t!u:  v 
•     -       -.     •.  •  5    -  ^-T:;\:  •:xoc5^.  whoroby  the  canij.lioiic  aci.i  i»  ^ 
•  *    ' ■     ':'      ■'".'  ■'-  ■   -.'•-;•     '^J  -[^  «'-»l-i'r  fuminsc  or  anhvurou*  «ut 
-  ^    ■-    .    ^  fi -.   .>.  .y.J  the  fluid  h««comes  vollow  or  ^r.^:. 
.      .       .  ;      ...r.:"  ..y  hcit:::^  the  solution,  lulhbloi  of  c:i:.  " 

';■.■•-;■:.  .*•:  .  r.'.^TO  abundanil y  at  00  ,  i^^.  tl.ni  '.  :'■ 
^  .  ■  .  ^  .  :  ■.  .>  "  :::.:?:  le  froqueutly  removed  from  iho  ^sV: 
St  •  :      1    ^  >.  r:;,:.  ar.i  the  heating  continuoti  as  Ion: a.-- :r 

IS   :  '.        >  .'..«.•.:    .V.-..:  ;:.c  n.w  hrown  litjuid  is  diluted  with  .1  .-■. 
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Hmiiiy  of  water  and  allowed  to  stand  for  several  dajs^  wLereupon  the 
adeoomposed  camphoric  acid  is  deposited,  together  with  a  green  sab- 
^ee  which  colours  the  aoueoas  mixture  green.  The  liquid  is  filtered 
^id  eraporated  to  crystallisation  in  vacuo  over  sulphuric  acid,  which  is 
afiaeDtiy  renewed ;  the  crystals  are  drained  on  a  funnel,  repeatedly 
■ed  l>etween  blotting  paper,  afterwards  ground  and  again  pressed  to 
ire  the  adhering  sulphuric  acid  as  much  as  possible,  then  dissolved  in 
holy  and  the]solution  is  allowed  to  evaporate  spontaneously.  The  crys- 
I  obtained  are  collected,  pressed,  and  again  recrystallised  from  alcohol, 
.  atS  they  are  nearly  colourless,  then  once  more  crystallised  from  water 
■d  allowed  to  dry  in  the  air  on  blotting  paper.  Formerly  Walter  decom- 
i^lpped  the  mixture  of  sulphocamphoric  acid  and  oil  of  vitriol  with  carbonate 
■iHf  ^Mjta  or  oxide  of  lead,  then  the  baryta-salt  with  sulphuric  acid,  or 
^  .  leiid-salt  with  sulphuretted  hydrogen;  but  in  this  manner  he  never 
ined  the  acid  dry  or  of  constant  composition,  but  contaminated  with 
haric  acid,  as  the  lead-salt  is  accompanied  by  a  product  of  decomposi- 
oontaining  sulphuric  acid.  This  sulphuric  acid  Walter  formerly 
^iieffOiMOiialy  supposed  to  be  derived  from  the  sulphocamphoric  acid  by  its 
Ai- f^j^jj  jj^  ^j^^  evaporation  of  its  aqueous  solution. 


*<.. 


^]  Properties,  Hydrated  sulphocamphoric  acid  forms  colourless,  six- 
^^jUad  prisms.     It  has  a  very  sour  taste,  and  makes  the  teeth  feel  blunt. 

En  T»oao  the  crystals  lose  4  At.  of  water  =  1 2*5  p.  c.  (Calculation  12-49  p.  c), 
.  .%lld  also  their  crystalline  structure,  passing  into  anhydrous  sulphocam- 
^.^pboric  acid,  which  likewise  remains  on  evaporating  the  aqueous  solution 

lo  dryness  in  the  water-bath. 


Dried  in  vacuo. 

18  C  108     .... 

16  H 16    .... 

42-82     

6-31     

38-09     

12-75     

Walter. 

.     43-01 

6-42 

12  0 96     .... 

2  S  32     .... 

,    37-79 
.     12-78 

Ci8Hi«S^0«  ....  252     .... 

Crystallised, 

18  C      108 

20  H     20 

16  O      128 

2  S       32 

10000     

....     37-47 
....       6-94 
....     44-43 
....     11-16 

100-00 

Walter. 

37-82 

7-02 

43-95 

11-21 

C»H»«S20«  +  4Aq 288 

....  10000 

100-00 

Decompositions.  1.  The  acid  gives  off  water  of  crystallisation  when 
Boated  on  platinum-foil,  melts  (on  mercury  at  160°  to  165°)  undergoing 
deoomposition,  acquires  a  red  colour,  then  chars,  evolves  thick  white 
famos,  and  entirely  disappears.  —  2.  The  aqueous  solution  may  be  eva- 
porated to  dryness  in  the  water-bath  without  undergoing  decomposition. 
—  8.  It  is  but  sparingly  soluble  in  cold  oil  of  vitriol^  more  soluble  on 
tho  application  of  heat;  but  when  strongly  heated,  the  solution  acquires 
m  rod,  then  becomes  black,  the  colour  being  already  very  dark  when  near 
Hhm  boiling  point  —  the  sulphocamphoric  acid  being  destroyed  and  sul- 
|diaions  acid  evolved.  With  anhydroxts  sulphuric  a^y  it  forms  a  blood- 
ied solution,  with  partial  decomposition.  —  4.  It  is  not  changed  by 
tritoiation  with  iodine.  —  5.  With  bromine,  it  evolves  hydrobromic  acid 

,  and  yields  a  compound  denser  than  water.—- 6.  When  chlorine  is 
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passed  through  aqaeous  solphocamphoric  aoid^  a  viaoid  oil  aepantet, 
sinking  to  the  bottom;  this  oil  bums  with  a  greeniah  flame  when  oetted. 

Chmbinaiians.  Sulphocamphoric  acid  is  very  readily  soluble  in  wafer; 
single  scales  dissolve  almost  instantaneously,  moving  rapidly  to  and  bo; 
the  anhydrous  acid  dissolves  even  more  quickly  and  witJ^  more  lapid 
movements. 

Soluble  in  hydrochloric,  nitric  and  cold  sulphuric  acid,  without  deeom- 
position. 

Insoluble  in  bisulphide  of  carbon. 

Sulphocamphoric  acid  is  bibasic.  All  its  salts  are  soluble.  Only 
neutral  salts  =  C*«H^*M»S'^0"  are  known. 

Sulphocamphorate  of  Ammonia.  —  Concentrated  aqueous  snlplio- 
cainphoric  acid  is  supersaturated  with  ammonia,  and  the  mixture  allowed 
to  evaporate  spontaneously  in  the  air  (in  vacuo  nearly  all  the  ammoniA 
escapes).  This  salt  has  a  somewhat  variable  composition,  owing  to  tBe 
tendency  of  the  ammonia  to  escape. 

Needles  grouped  *in  stars,  having  an  acrid,  pungent  taste.  Beddeu 
litmus.     Very  soluble  in  water,  somewhat  soluble  in  alcohol. 


18  C      

108     . 

...    36-52    ... 
...      9-21     ... 
...      7-89    ... 
...     10-52    ... 
...    S6-86    ... 

Walter. 
35-5 

2  N     

24  H     



28     . 

24     . 

9-4 

7-7 

2  S       

32     . 

10-5 

14  O      

112     . 

36-9 

C"H"(NH-*)2 

S20"  +  2Aq. 

304     . 

..  10000     ... 

....  1000 

Sulphocamphorate  ofPotas/i.  —  (When  aqueous  sulphocamphoric  acid 
is  neutralised  with  potash  and  left  to  evaporate,  a  salt  which  redden* 
litmus  crystallises  on  the  upper  part  of  the  vessel  in  masses  resembliiig 
cauliflower-beads,  and  at  the  bottom  of  the  vessel  a  salt  composed  of 
needles  and  producing  a  brown  stain  ou  turmeric  paper).  Sulphocain* 
phoric  acid  dissolved  in  absolute  alcohol  is  neutralised  with  alcoholic 
potash;  whereupon  the  salt  separates  in  fine  needles  as  soon  as  the  nea- 
tralisation  is  nearly  complete,  so  that  the  liquid  solidifies.  The  product 
is  collected  on  a  filter,  washed  with  alcohol,  pressed  and  then  dried,  tir?t 
in  the  air,  then  in  vacuo. 

Very  slender,  colourless  needles.  Taste  acrid,  cooling,  similar  to  tLat 
of  Epsom  salts.  Neutral  to  vegetable  colours.  Dissolves  rapidly  in 
water  with  movements  similar  to  those  of  sulphocamphoric  acid.  Sp*^ 
ingly  soluble  in  alcohol,  still  less  in  absolute  alcohol,  very  sparingly 
in  ether. 


2  KO.... 

....     94-4  .. 

..     28-;4     ... 
..     32-88     ... 
4-26     ... 
..     24-36     ... 
.       9-76     ... 

Walter. 
28-65 

18  C     

14  H     

....  108      .. 
....     14 

32-65 

4-35 

10  O     

....     80 

.     24*48 

2  S     

...     32      .. 

....       9-87 

C»«H'*K2S20'- .... 

...  328-4  .. 

..  100-00     ... 

....  10000 

Sulphocamphorate  of  Baryta,  —  The  aqueous  acid  is  saturated  with 
carbonate  of  baryta,  the  saturation  being  promoted  by  the  aid  of  ^ 
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■Che  filtered  solution  leaves  on  evaporation  a  colourless,  or  slightly 
■follow,  gummy,  non- crystalline  mass,  easily  detached.  (When  the  mix- 
'^  I  of  sulphuric  acid  and  sulphocamphoric  acid,  diluted  with  a  largo 
Atity  of  water  is  neutralised  with  carbonate  of  baryta,  a  yellowish, 
Te  salt  is  obtained,  other  products  of  decomposition  being  mixed 

Tastes  unpleasant,  very  saline  and  at  the  same  time  sweet.     Reddens 
^(|aiQS    sliffhuy.       Burns   when   heated  on  platinum-foil,  and  leaves  a 
jreonidi  white  mass,  which  is  a  mixture  of  sulphide  of  barium  and  sulphate 
M  baxyta. 

Walter. 

2BaO 153     ....     39*53     3950 

18  C 108     ....     27-88     2840 

t  ■  14  H 14     ....       3-61     3-63 

10  O 80     ....     20-68     20-18 

2  S  32     ....       8-30     8-29 

i  - 

C«H"Ba»S«0" 387     ....  100*00     100-00 

Sfdphoeampliorate  of  Lime, — Aqueous  sulphocamphoric  acid  is  neu- 
txalised  with  lime-water  and  the  solution  evaporated  in  vacuo  over  oil 
<tf  Titriol,  a  non-crystalline  residue  remaining. 

Soluble  in  water,  less  soluble  in  alcohol. 

Walter. 

2CaO    56     ....     19-31     19-2 

18  C    108     ....     37-24     346 

14  H    14     ....       4-82     5-0 

10  O    80     ....     27-59     30-3 

2S     32     ....     11-04     10-9 

CWH»Ca2S20W    290    ....  100*00    100-0 

Stilphacamphorate  of  Lead,  —  Prepared  like  the  baryta-salt.  The 
•olntion  evaporated  over  the  water-bath,  in  vacuo,  or  spontaneously, 
lemros  an  amorphous  mass,  which  yields  a  white  powder  when  ground. 
Tastes  sweet,  like  other  lead-salts.  Reddens  litmus.  When  heated  on 
plaAinam  foil  it  burns  and  leaves  oxide  of  lead.  Soluble  in  water, 
usolable  in  alcohol. 

Dried  in  vacuo  or  at  120°-130''.  Walter. 

2  PbO    223-6  ....     48*04     48-84 


18  C     

14  H     

...  108 
...     14      .. 
...     80      .. 
...     32      .. 

..     23-62     ... 

307     ... 
..     17-64     ... 

7*03     ... 

23-63 

3-08 

10  O     

2  S     

17-37 

7-08 

C>8H"Pb2S20»2      . 

...  457*6  .. 

..  100-00     ... 

10000 

Stdphocamphoraie  of  Copper,  —  When  aqueous  sulphocamphoric  acid 
is  neutralised  with  oxide  or  carbonate  of  copper,  and  the  green  solution 
left  to  evaporate,  nodular  crystals  are  obtained,  which  seem  to  be 
C"ff*Cu'S*0"H-2Aq;  it  is  however  difficult  to  obtain  the  salt  pure,  and 
it  is^nerally  contaminated  with  an  acid  salt,  which  can  be  extracted  by 
repeated  washing  with  alcohol. 

Stdphocamphoraie  of  Baryta  and  Copper,  —  When  sulphate  of  copper 
is  added  in  small  quantities  to  cold  aqueous  sulphocamphorate  of  baryta 
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Pago   133. 

Action  of  Potash  ami  Soda  on  Organic  Compounds.  —  The  action  of 

I  two  alkalis  on  or^nic  substances  is  not  always  the  same^  the  use  of 

_      ih  being  more  advantageous  than  that  of  soda,  for  the  prodaction  of 

^Mrtain  compounds.     The  two  following  instances  of  the  diflerence  of 

Mtion  bare  been  particularly  examined  by  Possoz.    {N,  Ann.  Chim. 

JP*f«.,  S^,  301): 

1.  Formation  of  Oxalates,     When  starch,  sawdust,  straw,  bran,  wool, 
nlky  leather,  horn,  ifec,  is  heated  with  strong  potash-ley  to  a  temperature 
between  200''  and  225^  the  solid  matter  dissolves  and  forms  a  brown  mass 
"eontaining  a  considerable  quantity  of  ulmic  acid;  and  on  continuing  the 
-Wat  J  the  mass  becomes  yellow  and  whitish,  and  the  ulmic  acid  is  converted 
iato  oxalic  acid,  together  with  acetic  and  formic  acids.     With  300  pts. 
rgf  hydrate  of  potash  to  100  pts.  of  organic  matter  dried  at  lOO'',  starch 
jlelds  125  pts.  of  oxalic  acid;  sawdust,  70;  straw,  100;  hay,  140;  bran, 
150;  wool,  10;  silk,  12;  leather,  6;  horn,  20. 
t        When  soda  is  used  instead  of  potash,  ulmic  acid  is  first  produced  as 
aboTe ;  but  when  the  heat  is  continued,  the  oxalic,  acetic,  and  formic  acids 
appear  to  be  decomposed  nearly  as  fast  as  they  are  formed;  their  pre- 
atnee  may  indeed  be  recos^isea  during  the  whole  course  of  the  action; 
bat  at  whatever  point  the  operation  may  be  stopped,  or  whatever  propor- 
tion of  soda  may  be  used,  the  quantity  of  oxalic  acid  obtained  is  always 
yaty  small — and  sometimes,  as  in  the  case  of  wool,  silk  or  leather,  abso- 
lately  nothing. 

This  destructive  action  of  soda  appears  to  be  due  to  the  comparatively 
bigh  temperature  at  which  it  melts;  even  whcn'potash  is  used,  the  product 
it  much  diminished  if  the  heat  is  allowed  to  rise  too  high.  But  when  the 
bydrates  of  soda  and  potash  are  mixed  in  Euch  proportion  that  the  mass 
iball  fuse  at  nearly  the  same  temperature  as  pure  potash,  the  quantity  of 
oxalic  acid  produced  is  the  same  as  when  potash  alone  is  used,  or  may 
ayen  be  greater.  The  addition  of  soda  in  certain  proportions  renders  it  pos- 
alble  to  operate  on  a  larger  quantity  of  organic  matter,  and  the  quantity  of 
oxalic  acid  produced  increases  in  the  same  proportion.  A  mixture  of  1  pt. 
of  hydrate  of  soda  with  3  pts.  hydrate  of  potash  decomposes  i^more  starch 
than  pure  potash;  1  pt.  of  soda  with  2  pts.  potash,  decomposes  \  more; 
%  mixture  of  the  two  alkalis  in  equal  parts  decomposes  about  the  same 
quantity  as  pure  potash;  a  mixture  2  pts.  soda  and  1  potash  decomposes 
^  less  ;  3  nts.  soda  with  1  pt.  potash,  X  less  ;  and  with  a  still  larger 
proportion,  the  quantity  of  oxalic  acid  produced  is  very  small. 
yoL.  XIIL  *1  c 
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-*  '^  "  •  ■;"  -"/•"''■  -■«.  S»>ia-  ehher  pare  or  carbonated  ttL'-iK  U 
--T  L:*f  '•■*'-=■-  ■--  -'--r  =iAnurac:are  of  ferrocyanideji  l\-:i.  4a 
-:•:  L.  :-  :  7"---^  *  ~-:z  simill^r  protiuct;  and  the  adJiti-o '■!?.* 
-'  7'^*"  :-::-i-fJ.'fs  ir.?:eAi  •:£  increasing  the  quantity  if  cpti^ 
■L  Ii-T  .-iLi-f  :  :^.?  i-f^r^-.re  appears  to  be  that  the  deoxioi: :: 
'.  L  :-  -Lr-.z.  rr:L:rf4  i.  ii/iLer  temperatare  than  that  of  jmifk: 
:  .•'.>■•;:- 7  :*f  -— -*  ^-/-'^r  :c=:peratu  re.  the  animal  matter  i.»i^ 
■  >:•:  l:  1  r-    ->    f  :i  -::r.  rrz  i-  :he  ^raseoas  fomi,  before  the f/dia 

■*  -  liizi.l:  :■'.::  -~:**  »-::i:  iL-e  carbon  and  nitrogen.    Inpiw 
—::  :-    :t  -Ui^i-  tc  r.ir.jTf-   ri5  over  charcoal  impregnated  win  a: 

. :  :".  ':*  zL'-..   :  -f  :  ii ;  zziz  "■"hen  carbonate  of  soMia  is usedjaasari 
•  - . :    frs: :-:  .r  r;;  L_rfi  :Lk=  wiih  j*Mash.      (Possoz.) 


Pat?    ITO. 

I-  '^ .-^Z^'  /  ':''  '■'■•  \  '^.:r;  -fi"  Cm/.  —  The  uAi  oi!  J 
r  ?-r'i^J.i  0*rr.el  c.  a!  at  a  centie  heat.  ^>?.M 
"-'  '■    •     r=H---:    hjir  .carbons   ("'H^  L-aal".- 


:.L-  I  rT.-'!  f :  r^T.tj  ::  A  ""'?  a:  15\  and  besrin*  :..:'.*■ 
'.-  :-    :  V  .:   :i-  tj  n::r.:  &■:  i  :r  vith  a  mixV-re  if  t '.-: 

.•     ^   s-t-:.-  .;  ::.!.:   y -.:   z    -'   the   ..  ly  K^::  M  viiyi  ■ 
■•-■"■"■  ---■":- J  ::  w::i;  i  ,::■■.  •>  ::.■. 
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B  bromic  acid,  the  middle  layer  of  or^anio  bromine-oompoonds  (C), 
■  the  lowest  of  aqueous  hydrobromic  acid  (of  sp.  gr.  1*320,  containing 
K    87p.  c.  HBr). 

fe  The  organic  bromine-compounds  {C)  when  repeatedly  treated  with 

rr  mloobolic  solution  of  potash  and  sodium,  reproduced  the  hydrocarbons 
x  frnm  which  they  had  been  formed.  The  brominated  oil  formed  from  the 
-M  portion  of  the  original  oil  which  boiled  between  7F  and  72'',  yielded 
t  oe^roy^tf(^earyZ<»n«)  C"H^*( vapour-density  observed:  3*020;  calc.  2*904); 
*  iuid  the  brominated  oil  from  the  portion  boiling  between  82°  and  88°, 
Z  jielded  cenanUiylene  (heptyUne)  0*H**  (sp.  gr.  0*718  at  18'*.  Vapour*^ 
\    ftenmij,  observed:  3*320;  calc.  3*386). 

^  8.  By  treating  the  mixture  of  hydrocarbons  (JB)  distilled  from  the 

bromides,  with  fuming  nitric  acid,  benzol  is  dissolved  as  nitrobenzol,  the 
aloohol-radicals  CsnH'a+>  remaining  unaltered.  A  small  quantity  of 
tolaol  appears  to  be  likewise  present,  but  no  other  hydrocarbon  of  the 
same  series.  (C.  G.  Williams,  Phil,  Trans.  1857,  447;  abstr.  Phil. 
Mag.  [4],  13,  134;  Chem.  Gaz.  1857,  19  and  25;  Ann.  Phaim.  102,  126. 
Further;  PhU.  Trans.  1857,  737;  Chem.  Qaz.  1858,  285;  abstr. -inn. 
.    Pharm.  108,  384.) 
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Volatile  Organic  Bases  (natural  occurrence).  —  According  to  0.  Hesse 
(JI  pr.  Chem.  70,  60)  guano  contains  traces  of  amylamine  and  trimethyl- 
•mine.  Both  these  bases,  especially  the  latter,  are  likewise  found  in  the 
leares  o(  mangold-wurzel.  According  to  Lucius  (Ann.  Pharm.  103,  105) 
ffoano  likewise  contains  bimethylamine,  28  lbs.  of  guano  distilled  with 
Hme  yielding  0*5  grm.  of  a  platinum-salt  agreeing  in  composition  with 
the  formula  C*H^N.  HCl.  PtCP. 

Putrid  yeast  contains,  according  to  A.  Muller*s  investigation  («/*.  pr. 
Chem.  70,  65)  trimethylamine  and  amylamine,  probably  also  ethylamine 
and  caprylamine. — According  to  Hesse  (J.  pr.  Chem.  71,  471),  the  volatile 
bases  produced  by  the  putrefaction  of  yeast  are  trimethlyamine,  ethyl- 
amine, amylamine,  and  perhaps  also  caproylamine. 


Page  202. 

Fatty  Acids.  —  According  to  Perrott  {Compt,  rend.  45,  174),  fusel-oil 
obtuned  from  beet  contains  several  acids  of  the  series  C?"H»"0*,  viz.  vale- 
rianic, caproic,  osnanthylic,  caprylic,  and  pelargonic  acids,  the  two  latter 
being  the  most  abundant.  These  acids  exist  in  the  fusel-oil  in  the  form 
of  ethers,  and  may  be  separated  as  potash-salts  by  treating  with  potash 
the  residue  which  remains  after  distilling  off  the  amylic  alcohol. 

Formic,  acetic,  propionic  and  butyric  acids  have  been  found  among  the 
prodact  of  the  dry  distillation  of  Irish  peat      (Sullivan,  Atlantis,  1, 185.) 
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—  Acetic,  butyric,  and  valerianic  acids  bave  also  been  found  among 
the  products  of  the  distillation  of  a  li^ht  moss-peat  from  the  Canton 
Zurich.  (Vohl,  Ann.  Pliarm,  109,  152.)  Kraut  found  caproic  and 
butyric  acids  in  the  residue  obtained  by  evaporating  25  litres  of  the 
water  of  a  spring  rising  in  boggy  ground  in  Hanover,  after  the  water 
had  stood  for  some  months  in  a  vessel  half  filled  with  it.  The  frcsli 
water  exhibited  scarcely  any  trace  of  those  acids.  {Ann.  Fham. 
103,  29.) 

Lucius  (^nn.  Pharm,  103,  105)  found  in  guano  a  large  quantity  of 
acetic  acid,  a  smaller  quantity  of  propionic,  and  very  little  formic  add. 
According  to  Rcbling  {Arch.  Pharm.  [2]  92,  82)  butyric  acid  is  present  is 
an  odoriferous  principle  in  guano  ana  in  human  fsDces;  also  in  the  ercre 
ments  of  carnivorous  birds,  and  of  serpents  (ibid.  93,  300). 

Al.  MiiUer  (J.  pr.  Chem.  70,  65)  found  in  putrid  yeast,  large  qnan* 
titles  of  acetic,  butyric,  caprylic  and  butyro-aoetic  acids,  very  little  fonnie 
and  pelargonic  acids,  and  an  acid  containing  moro  than  20  At.  carbon; 
Hesse  {J.  pr.  Ofiem.  71,  471)  found  in  putrefied  yeast,  acetic,  butyric  and 
propionic  acids,  probably  also  formic,  caprylic  and  pelargonic  acid.; 
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Action  of  Alkaline  Ilydixitea  on  Compound  X thers,  -^Com^titi 
ethers  decomposed  by  alkalis  generally  yield  alcohols;  sometimes,  hov- 
ever,  especially  with  nitric  ethers^  the  product  of  the  decomposition  is 
not  an  alcohol  but  a  simple  ether,  just  as  in  the  precipitation  of  mctallie 
salts  by  potash,  the  precipitate  is  sometimes  an  anhydrous  oxide  instead 
of  a  hydrate. 

When  nitrate  of  methyl  is  introduced  into  an  inverted  glass  tube 
standing  over  mercury,  and  a  piece  of  solid  potash  is  passed  up  together 
with  a  little  water,  a  formation  of  gas  begins  in  two  or  three  days,  and 
continues  for  some  weeks.     The  gas  thus  evolved  is  oxide  of  methyl: 

C^H'CNG*  +   KG  «  C^H'G   +  KO,NO». 

The  (j^uantity  of  methyl  ic  ether  thus  obtained  is  about  |  of  the  theoretical 
quantity;  the  rest  of  the  methyl  is  probably  converted  into  mcthylic 
alcohol. 

Nitrate  of  ethyl  heated  with  solid  potash,  yields  a  mixture  of  alcohol 
and  ether,  together  with  a  considerable  quantity  of  brown  humns-Hke 
matter.     With  dilute  potash-solution,  nothiug  but  alcohol  is  obtained. 

Sulphide  of  ethyl  under  the  same  circuuistances  yields  nothing  ho* 
alcohol. 

Bromide  of  ethyl  treated  with  hydrate  of  potash  sometimes  yie»<b 
ether.    (Bortholot,  Compt,  rend.  49,  212.) 
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m 

l^  Bioxymethylene. 

n  C*H*0*  =  ((PH»,0^)». 

'    A*  BoTLEEOW.    Ann.  riMnn,  111,  242  ;  Compt.  rend.  49, 137. 

C  JHoxymethylene. 

t 

I.  Formation.     1.   Dy  tbe  action  of  ox<'ilate  of  fiil?er  on  iodide  of 

:  IneUiylene : 

\         2C*Ag=08     +     2CWI«     =     CWO*     +     4AgI     +     4C0«     +     4  CO. 

2.  By  the  action  of  oxide  of  silver  on  iodide  of  methylene.  —  3.  By 
tbe  action  of  oxide  of  lead  on  acetate  of  methylene  (p.  392). 

Preparation,  When  1  At.  iodide  of  methylene  is  intimately  mixed 
"with  1  At.  oxalate  of  silver,  and  heated,  a  violent  explosive  action  takes 
place;  but  if  the  mixture  be  previously  triturated  with  twice  its  wei/;ht 
of  pounded  glass,  —  or  better,  if  it  be  heated  under  a  layer  of  rock-oi),  a 
slow  regular  decomposition  takes  place;  gas  is  abundantly  evolved  con- 
aiBtinff  of  carbonic  acid  and  carbonic  oxide;  and  bioxymethylene  sub- 
limes in  the  neck  of* the  retort  or  passes  over  with  the  vapour  of  rock-oil 
into  the  receiver,  and  there  condenses  in  a  thin  white  layer,  which  adhered 
doaely  to  the  sides  of  the  receiver.  It  is  purified  by  pressure  between 
*  paper,  and  washing  with  ether,  alcohol  and  water,  then  with  alcohol  and 
eUier,  in  the  order  here  mentioned,  and  lastly  dried  over  oil  of  vitriol  and 
•ablimed  in  sealed  tubes. 

Properties,  Translucent,  hard,  crystalline  crusts  having  an  indistinct 
eryatalline  structure.  It  is  odourless  at  ordinary  temperatures,  but  emits 
a  peculiar,  sharp,  irritating  odour  when  heated.  Tasteless.  Neutral  to 
litmus  paper.  May  be  sublimed  without  previous  fusion.  Begins  to 
▼olatUize  at  100°,  but  is  not  completely  vaporized  till  lieated  above  150^; 
al  about  152^  it  melts  and  immediately  afterwards  begins  to  boil.  A 
lamp  of  it  quickly  heated,  melts  and  boils  at  the  same  time.  Vapour- 
density  207. 

Batlerow.  Vol.    Densi(f, 

4000    3908     C-vapour 4  ....  1-6C40 

6-67     6-78     11  gas  4  ....  0-2772 

53*33     54-14     O-gas  2  ...  2-2186 


4  C  

4  H 

24 

4 

4  O 

32 

C*H*0*    ....  60     ....  10000     10000    Vpp.  of  Cni^O^  ....  2  ....  4-1598 

1  ....  2-0799 

Isomeric    with    acetic    acid    and    formiate    of    methyl.        It    mizht    cUo    be 

regarded  as  methyl-glycolic  ether  ^.>jj2  >  O^,  were  it  not  that  Wurtz's  recent  investiga- 

tiont  teem  to  show  that  the  ethers  of  biatomic  alcohols  contain  the  same  number  of 
carbon-atoms  as  the  alcohols  themselves  ;  and  conseqaenlly  that  methyUgljcol  (not  yet 

obUlned)  being  ^'^f  }  ^^^  methyl-glycolic  ether  should  be  CWO*. 


.  ■■  r  ~  iZL  f.    - : 
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to  4*59  p.  c.  C,  and  93*55  to  92*84  I,  numbers  which  do  not  agree  yery  well  with 
imposition  of  iodide  of  methylene.  Brtining  assigns  to  this  compound  the  formula 
K>,  which  requires  4*36  C,  and  92*35  I.  Its  sp.  gr.  in  the  liquid  state  is  3*345. 
idifies  in  the  crystalline  form  at  6** ;  and  boils  between  181°  and  182**.  Vapour- 
7  9*55  at  208^  and  also  at  250'' ;  by  calculation  from  the  formula  CHPO,  for  a 
nsation  to  2  volumes^  it  is  9*50. 

odide  of  methylene  is  Dot  decomposed  by  poUimum  at  ordinary 
^eratares,  but  on  applying  beat,  an  eyolution  of  gas  immediately  takes 
),  ending  with  a  violent  explosion.  Sodium  acts  in  a  similar  manner, 
he  explosion  is  less  violent.  When  sodium-amalgum  containing  \  of 
im  is  rubbed  to  powder  and  heated  with  iodide  of  methylene,  a  coni- 
ble  gas  is  evolved,  and  iodide  of  sodium  is  formed,  together  with  a 
cish  carbonaceoQs  substance  which  glimmers  away  when  set  on  fire, 
gas  is  chiefly  hydrogen,  but  appears  to  contain  a  small  quantity  of 
lylene ;  for  when  it  is  passed  into  bromine,  after  having  been  freed 
vapours  of  iodide  of  methylene  and  of  alcohol  by  passing  first 
igh  alcohol  and  then  through  water,  and  the  bromine  is  afterwards 
ed  with  potash,  a  small  quantity  of  oil  is  left  undissolved  having  an 
r  like  that  of  Dutch  liquid. -^  Iodide  of -methylene  treated  with 
U  ofMvei*  is  converted  into  acetate  of  methylene. 

Chloride  of  Methylene,  CH*C1*,  is  produced  by  the  action  of  chlorine 
)dide  of  methylene.  When  chlorine  gas  is  passed  into  iodide  of 
lylene  contained  in  a  retort  under  water,  and  the  retort  is  gently 
ed,  a  very  volatile  liquid  passes  over  into  the  receiver,  and  iodine 
rates  in  the  crystalline  form.  The  oily  liquid,  which  is  chloride  of 
lylene,  is  purified  by  heating  it  with  chlorine  and  a  few  drops  of 
3h-ley,  drying  over  chloride  of  calcium,  and  rectifying. 
!t  is  a  colourless  liquid,  heavier  than  water,  but  lighter  than  the 
le:  for  fused  chloride  of  calcium  sinks  to  the  bottom  of  it.  It  has  a 
itrating  odour  very  much  like  that  of  chloroform.  Does  not  solidify 
mixture  of  snow  and  salt.     Boils  at  about  40^. 

Butlerow. 

2C    12    ....     14*12 

2  H    2     ....      2-35 

2  CI  71     ....     83*53     82*21 

C^IPCP 85     ....  100*00 

According  to  the  known  boiling  points  of  the  chlorides  of  butylene,  propylene, 
ethylene,  that  of  chloride  of  methylene  should  be  65*"  instead  of  40^  Now 
ding  to  Wurtx,  the  difference  of  boiling  point  between  chloride  of  ethylene  and 
iomeric  body  chloride  of  ethylidene  is  25**.  (See  addiUont  to  vol,  friii,  p.  376. 
en  this  tame  difference  between  the  boiling  points  of  chloride  of  methylene,  and 
ide  of  methylidine,  is  also  25^  the  latter  shonld  boil  at  40%  as  the  compound  now 
r  consideration  actually  does.  Hence  Butlerow  thinks  it  not  improbable  that  this 
tound  is  really  chloride  qf  methylidenef  and  consequently  that  the  iodide  of  methy- 
sbove  described,  is  also  really  an  iodide  of  methylidine ;  but  till  this  point  is  satis- 
rily  ascertained,  it  is  best  to  designate  these  bodies  as  methylene-oompounds. 

Bromide  of  Methylene  C*H'Bi*.  —  Produced  by  the  action  of  bromine 
>dide  of  methylene.     (Butlerow.) 
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Acetate  of  Methylene. 
;  C"H»0«  =  CPH*(C*H'0*)»,0*. 
JUTLEROW.     loc.  eit, 

BiactUie  qfmetkjfl-glyeol,  Zwei/aeh-esMiffsauret  Ileik^i^giyt^i, 

Formation*    By  the  action  of  iodide    of  methylene  on  wa^i 

ilver ; 

(T'lVV     +     Ag=.(C^HK)2)2.0*     =     2AgI     +     C«IP.{C«H«Ot".0* 

PtYparalion.  An  intimate  mixtnre  of  the  two  snhstanecf  b  fift 
ralent  quantities,  with  the  addition  of  crjetallisable  acetic  acid,  nkMii 
0  I  GO''  for  some  hours  ;  the  resulting  mass  is  distilled  in  ao  ml-M; 
:ho  distillate  is  rectified,  the  portion  which  distils  abore  150'  Mf 
collected  apart ;  this  portion  is  saturated  with  lime  ;  and  the  acetilie  i 
limo  is  dissolved  out  by  water.  Acetate  of  methylene  then  septntoiii 
ui  oil,  which  is  dried  by  chloride  of  calcium,  and  freed  from  tke  hit 
iraoos  of  iodide  of  nicthyleue  and  acetic  acid  by  distillation  oTcr  ^ 
ioi  tato  of  silver  and  a  small  quantity  of  quick  lime. 

rrofyetii<ff.  Oily  liquid,  heavier  than  water,  and  baring  an  uomA 
t;i:^to  with  puDgcnt  after-taste. 

Batlerow. 

45-45     45  04      ....     44-83 

6-06     613     ....       6-14 

48-49     48-83     ....     49-03 

10000     100-00     ....   10000 

Acetate  of  motnylonc  dissolves  in  water  to  a  certain  extent  wlifcc-*. 
<loooini>oj>ition  ;  but  when  enclosed  in  a  sealed  tube  with  a  quanlitr  rt 
water  not  sulHcient  to  dissolve  it  at  ordinary  temperatures,  and  heatc'::. 
100  for  twenty  hours,  it  is  dissolved  and  completely  decomjioscd,  vicii:: 
aeetie  acid  and  a  solid  volatile  substance  which  dissolves  readilv  in  «-*^' 
and  remains  as  a  wliito  residue  when  the  solution  is  evaporateil  in  rac: 
—  Acetate  of  methylene  boiled  with  aqueous  alkalis  (potash  or  lurv:-- 
water)  or  lieuteil  with  them  in  sealed  tubes,  is  decomposed,  vicMii']:^ 
acetate  of  the  alkali,  and  perha])s  also  a  small  quantity  of  fcm::it: 
NrilluT  ill  this  ^UH'0)upo^ition  nor  in  that  hy  water,  is  any  hydrate  of  metliTlene  ^ux'^y 
glycol)  fornuil.  --  When  acetate  of  nicthyleue  is  heated  wiili  water  »« 
oxide  of  lead  in  a  sealed  ^^lass  tube,  acetate  of  lead  is  formed,  tocetif?: 
with  hixi/mdhyUnr  (p.  o^^d), 

2[.C'11W-}^^']      ■*■     '*  ^'^^^     ^     4CniTbO*      +      C*I1'0» 

It  is  ahso  decomposed  by  ammonia,  but  neither  in  this  case  ii  "J 
Tnethyl«:lycol  formed.  —  These  facts  seem  to  show  that  ntclhviy.'  • 
has  no  exi^'tence.     (Biitlerow.j 
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ig  Chloride  of  Methyl  C?H*C1.  —  This  compound  was  first  obtained  bv 

Ihimaa  and  Peligot,  who  prepared  it  by  the  action  of  a  mixture  of  snl* 
phnric  acid  and  chloride  of  sodium  on  wood-spirit.  Bunsen  obtained  a 
|pw  baying  the  same  composition  and  physical  properties  by  the  action  of 

|i  nmi  on  basic  perchloride  of  cacodyl  (ix,  847);  and  Kolbe  &  Warrentrapp 

i'jtnn,  Pharm.  70,  37)  also  obtained  a  gas  of  the  same  composition  oy 
eaviDg  a  mixture  of  equal  volumes  of  marsh-gas  and  chlorine  exposed  to 
diffiified  daylight.     Gerhardt  {Traiti  de  Chim,  org*  i,  5^Q)  regarded  tho 
,    lint  only  of  these  products  as  (PH'.Cl ;  the  two  latter  as  CH'CLH. 

Baeyer  {Ann,  Pharm.  103,  181)  has  endeavoured  to  decide  upon  the 


tf  abeorption*  in  water  to  be  at  7''  =  5  304  ;  at  14°  =  4172  ;  at  20° 
iss  8*462  ;  at  25"^  =  3034.  This  gas  also  forms  with  water  below  %"* 
S  0olid  colourless  hydrate  which  separates  in  amorphous  films  when  the 

CI  16  passed  into  cold  water,  but  may  be  obtained  by  slow  cooling  in 
ge  crystals,  apparently  rhombic  prisms.  —  2.  The  gas  produced  by 
the  action  of  sulphuric  acid  and  chloride  of  sodium  on  wood-spirit  like- 
wise forms  this  hydrate,  and  the  pure  gaseous  chloride  of  methyl  thus 
obtained  exhibited  the  same  degree  of  absorbability  in  water.  —  3.  The 
tfnbstitution-product  obtained  by  the  action  of  chlorine  on  marsh-gas  did 
not  form  any  hydrate  with  water,  and  exhibited  a  much  lower  degree  of 
sbsorbability  (0*08  at  14^).  Hence  Baeyer  concludes  that  the  gas  pro- 
duced by  the  decomposition  of  basic  perchloride  of  cacodyl  is  identical 
with  chloride  of  methyl,  but  that  the  substitution-product  of  the  action  of 
chlorine  on  marsh-gas  it  merely  isomeric  with  it. 

According  to  Berthelot,  on  the  other  hand,  the  last-mentioned  gas  is 
really  chloride  of  methyl,  and  may  be  converted  into  methylic  alcohol  by 
the  action  of  potash,  &o.  (see  xii,  478.) 
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Bimethylamine.  (C'H^)'.H.N.  Gossman,  by  decomposing  sulphite 
of  aldehyde-ammouia  with  lime,  obtained  an  organic  base,  having  the 
eomposition  C^H^N,  which  ho  supposed  to  be  ethylamine  {yid  ix,  26;  also 
Ann,  Pharm,  91,  122).  It  has  however  been  shown  by  Petersen  {Ann, 
Fhaifn,  102,  3 J  7)  that  the  base  thus  obtained  is  not  ethylamine,  but  tho 
inetameric  substance  bimethylamine.  —  This  was  proved  by  subjecting 
the  base  to  tho  action  of  iodide  of  ethyl,  whereby  the  iodide  of  biinethyl- 
hiethylium  (C'H')'(C*H*)'N  was  produced  (see  next  page). 

Bimethylamine  may  also  be  obtained  from  sulphite  of  aldehyde- 
ammonia,  without  the  action  of  lime,  viz.  1.  By  heating  the  compound 
to  140^  or  150^  in  a  sealed  tube,  and  boiling  the  resulting  brown  mass 

*  The  coeffidenl  of  absorption  of  a  gas  m  a  liquid,  is  the  volume  of  ga?,  reduced  to 
O^C  and  0*760  met.  pressure,  which  is  absorbed  bj  a  unit  of  Tolume  of  the  liquid  under 
the  same  pressure. 
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Trimethylamine  (C*H')'N.  —  This  base  bas  been  found,  by  Desaaigncs, 
j  Jillinan  urine.  —  On  distilling  a  considerable  quantity  of  tbe  urine,  a 
^Jaiiid  was  obtained  which  smelt  strongly  of  ammonia  and  also  like  sea- 
'^^li|l»  Mid  turned  reddish  when  saturated  with  hydrochloric  acid.  This 
^"Mntion,  when  concentrated,  deposited  a  large  quantity  of  chloride  of 
^^"lUBinonium;  and  on  evaporating  the  mother-liquor  to  dryness,  digesting 
-tfie  residue  with  alcohol,  mixing  the  alcoholic  solution  with  bichloride  of 
■^^Iplftliniim  and  recrystallising  several  times,  the  platinum-salt  of  trinic- 
^pjkunine  was  obtained  in  fine  crystals. 

f^  Dessaignes. 

-M                            6  0  36-0  ....  13-58  13*85 

10  U 100  ....  3-77  3-94 

^                               N  14-0  ....  5-26  5-32 

^                            3  01 106-5  ....  40-22  40-23 

^                              Pt 98-7  ....  37-17  37-02 

C«H9N01.PtC12    165-2     ....  10000    100-36 

"'         65  litres  of  liquid  obtained  by  the  distillation  of  previously  concen- 

^g  tnled   urine  yielded  2,200  grms.  of  chloride  of  ammonium  and  only 

'  .  17  grms.  of    the   platinum-salt  of  trimethylamine,    corresponding    to 

'   9^  maa.  of  the  base  {Ann.  Fharm.  100,  21 8;  CompL  rend.  43,  670). 

^  Dessaignes  has  also  found  trimethylamine  in  small  quantity  in  the 

blood  of  the  calf,  12  hours  after  it  had  been  taken  from  the  animal,  the 

Uood  when  shaken  up  with  milk  of  lime  emitting  the  characteristic  crab- 

^  like  odour  of  trimethjrlamine,  and  yielding,  when  distilled  with  lime,  an 

(    alkaline  distillate  from  which  a   small  quantity  of  chloroplatinate   of 

M  trimethylamine  was  obtained  in  the  manner  above  described.    The  blood, 

immediately  after  being  taken  from  the  vessels^  gave  no  evidence  of  the 

presence  of  trimethylamine.     Hence  Dessaignes  concludes  that  blood,  as 

^   well  as  urine,  contains  a  small  quantity  of  some  easily  decomposible  com- 

$    pound  which  yields  trimethylamine  as  one  of  its  products  of  decomposi- 

$    iioD.     {J,  Fharm.  32,  43.) 

^  According  to  Wittstein  (  Vierieljahrsschrifty  pr.  Pliarm.  8,  33),  trime- 

r    thylamine  [or,  perhaps,  propylamine]  exists  in  Chenopodium  vulvaria 
m&d  in  fresh-water  crabs. 

[For  the  description  of  the  organic  bases  produced  by  the  action  of  bromide  of 
odiylene  on  trimethylamine,  and  of  numerous  other  organic  bases  recently  discovered  by 
Dr.  Uofmann,  see  the  next  volume  of  this  work.] 
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Mercury-compounds  of  Tetramethylium. 

H.  RissB.    Ann.  Fharm.  107>  223. 

a.  (C*H*)*NI  -f  2HgI.  —  Produced:  1.  By  the  action  of  metallic  mer- 
cury on  an  alcoholic  solution  of  teriodide  of  tetramethyliam  (xii^  321\ 


1^  ZINC-METHYL.  397 

nmr  and  rnnning  down  again  upon  the  zinc:  whereas  the  copper-^ 

SMBter  being  made  of  a  good  conducting  material,  all  its  parts  are 
rlr  at  the  same  temperature  and  no  such  distillation  can  take  place. 
■.  l!©  enable  the  formation  of  zinc-methyl  to  go  on  with  facility  in  the 
^jjlpeir-digestory  it  is  necessary  to  mix  the  iodide  of  methyl  either  with 
^itomon  ether  or  with  methyl ic  ether.  The  decomposition  then  takes 
!%«e  more  easily  than  that  of  iodide  of  ethyl  by  zinc,  but  the  product 
btained  is  not  pure  zinc-methyl,  but  contains  in  addition  oxide  of  ethyl 
ttd  oxide  of  methyl. 

Zinc^hyl  with  Oxide  of  Ethyl  2C*H«Zn»  -f-  C«H»»0^  —  Three  fluid 
lOiices  of  zinc-methyl  mixe(l  with  an  equal  volame  of  anhydrous  ether 
md  heated  with  zinc  to  100^  in  a  copper-digester  for  6  hours,  were  com- 
iletely  decomposed;  and  on  opening  the  digester,  very  little  gas  escaped, 
-die  whole  of  the  iodide  of  methyl  having  been  converted  into  zinc-methyl. 
Th»  product  heated  in  an  oil-bath  began  to  distil  at  90'',  and  the  distilla- 
tfon  ma  complete  before  the  thermometer  had  risen  to  140^.  On  recti- 
^fixkg  the  distillate,  it  began  to  boil  at  35°;  and  the  thermometer  then 
ifOM  qnickly  to  48°,  between  which  temperature  and  51°,  nearly  the  whole 
jprif  die  remaining  portion,  constituting  the  greater  part  of  the  product, 
^"Bed  over.     This  liquid  which  distilled  over  between  these  two  last- 

Ationed  temperatures,  possessed  the  intolerable  odour  of  zinc-methyl, 
.1  extremely  inflammable,  and  exhibited  generally  the  properties  of 
■iBO*methy].  By  analysis,  however,  it  gave  considerably  too  much 
Imlwii  and  hydrogen ;  and  the  last  portion  of  the  distillate,  which  came 
•rer  between  51°  and  57°,  exhibited  the  composition  of  a  mixture  of 
%  at  ainc-methyl  (C*H«Zn»)  with  1  at.  ether  (C«H»<^0»),  with  which  also 
the  observed  vapour  density,  3*1215,  agrees  very  nearly. 


16  C  

.     96-0 
.    220 
.  130-1 
.     16-0 

•••. 

Frai 
36-85    

8-33     

49-26 

6-06 

ikknd. 
36-37 

22  H 

7.99 

4  Zn     

2  O  

2Cm«Zn2  +  CnrW  

Zinc-methyl  vapour 
Ether-vapour 

.  264-1     .... 

Vol. 

4 

2 

100-00 

Density. 

6-5672 

2-5567 

Vapour  of  mixture.... 

6 
2 

91239 

30413 

It  does  not  appear  possible  to  obtain  pure  zinc-methyl  by  the  action  of  zinc  on 
iodide  of  methyl  mixed  with  ether,  although  a  similar  process  succeeds  so  well  in  the 
jweparation  of  zinc-ethyl  (z,  730).  Pure  iodide  of  methyl  is  not  decomposed  by  zinc 
St  100^1  in  the  copper  digester ;  an  addition  of  3  or  4  per  cent,  of  ether  is  sufficient  to 
eaiite  the  decomposition  to  take  place  tbouc^h  not  completely;  and  it  is  not  possible  to 
ieparate  the  zinc-methyl  from  the  residual  iodide  of  methyl,  or  from  the  ether. 
(Frankland.) 

Zinc-methyl  with  Oxide  of  diethyl  2C^H«Zn»  -*-  C*H«0\—  Three  fluid 
oonces  of  iodide  of  methyl  were  introduced,  together  with  the  proper 
qaantitj  of  zinc,  into  the  copper-digester;  gaseous  oxide  of  methyl  pre- 
viously dried  by  chloride  of  calcium  wss  forced  by  a  condensing  syringe 


2r^  ADDITTOXS  TO  VOL.  VII. 

q-.:  Ill*  &r?stt?  tZ  ft  roimme  of  liquid  methjlie  ether  wis  eoidfiff^^ 
i-«!i*  M2^  t:  ix&s  ^'  tbe  ziac^-methjl.  and  the  digester  vis  then  Wni 
:  r  t.!_!«-  ikjf  ii  ti-»  wi:«f -^ttth.  The  prodoct  obtained  by  8»K»^k1 
L  --lj.r  :.T  :c  ii»  slias  wis  very  nrfi  in  zinc-methvl,  and  wuetftjM 
fr  n  I  _—-•*  T:i'£*p:=i-»e«i  :.--iide  of  methrl  bj  means  of  EodioB.  (k 
T^'LTT-T^  li*  .j:x>i  liM  obia:i:e*i.  the  greater  part  distilled  0T«r it IJ'. 
u.'*  rfaLL.i'i-=r  ?e:»«c  4o^  a&d  4S".  The  two  portions  gire  by  alalia 
i'--  :4  ft3>£  f".-  "r  T  c,  camva  and  7"!  I  and  7 '20  hvdroeen,  nucVw 
-'.;.-  T  i.rr--r  -"^.-Ji  -.-:*  fvrmala    20H*Zn-  -h  C*HW  which  wi^w 


Merniric  MethyL    CH'Hg. 

v>    ?.   r7rsT:3f.     P-v.  ^  jr.  Sac-  9,91;  Cft^m.  ^as.   1858, 117;  i« 

:  -.=  r.:«;z.£*  :c  s*mr:«§  e<^t1  C^H'Hr^.  were  prepared  by  Frukliiid  k  I'i? 
.-.r.i.  5#i-i«.  f5.  :%^I  .  li-irr  Scncur  in  Isil  (Csat//.  renrf.  39,  57). 

J--^  .:  -yr.'  r.     1.  Br  the  tction  of  cjanide  of  )K>tassiam  on  iodide  ' 
•:■:?■:  ir.L?  zLT-iiy-'.     T^  aAtter  compoand.  prepared  as  described  at  pi9 
\  -s ..'    :t  lii  fr»f^  :r:-cx  ererr  trace  of  iodide  of  methyl,  is  tritenW 
t  t:  mr  » .'.t  ±z^\y  j^i-erlsed  cjanide  of  potassiam,  and  the  miins 
.  -i*   >i  :t  rni*/.  r^rrv-ns  orer  a  gas-lamp.     Gaseons  produfti  i."^ 
•  i  if  ■:  •.■■:-»>f"'i:n   :«  fomie-l;  cyano£ren  is  sot  frw'.  i:- 
.-■..■    -...:. -J.-.  •_  j-.l:   i»'^a    i::oro!ir;o  iiu-ilivl  p.i-y.?    •  ' 
.   ...    .-  .   .  .   :   ~.    .'..    ••"■.•;»-  :o    ji'.'.rir'o-i    \>y  «M>rin.*  ' 

^  J       .   ;.   .:  :-.-:r:-r::f  n>.:l.yl  wiih  livdrato  of  p.i::-'    ■ 

.     .  :  k:  :•: :        ciiii;  -  c-h-  -  :^u^o  -  no  -  :K' 


*v  r-.tractTip  Ihjuii!.  bavin,:  a  f.i."'  ' 
:^ •«"".;*.     Bo.l:ii|r  point  between  ^o  - 


ii;i:i.yl   i?    :::o:ipaMe   of  uiiiiiiic   ^• 

v:".r  tie  rr -:-,\::itivo   clrireutv  N- ' 

i:  :?  Very  iLtiaiuiuable  and  burns  »; 


V 

ol. 

nr.«  . 

i  -^  v•: 

5:r 

o 

.    0-**.: 

H-.•^ 

:\ 

i»  2'»'' 

^':-^I 

'   ur 

1 

f^.'" 
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CH'Hg^Cl 

or          = 

cm*     +             or 

HSO* 

(?H3Hg».S0^ 
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ufca  bright  flame,  giving  off  vapours  of  mercury.  —  2.  lodme  «nd  hrofnine 
ittiaot  upon  it  with  violence  and  a  hissing  noise,  eliminating  methyl-gas  and 
'■ilbrming  iodide  or  bromide  of  meronrous  methyl  r 

■  2C2H3Hg     +     I     =-    CmsHg^I     +     (?H3 

■r  9*  with  strong  sulphuric  or  hydrochloric  acid,  it  gives  off  marsh-gas  and 
n  ntlDS  crystals  of  sulphate  or  chloride  of  mercurous  methyl. 

;  CTPHgl 

4.  With  dilute  acids  and  metallic  zinc  it  yields  metallic  mercury  and 
jpiseons  products.  The  salts  of  mercurous  methyl  are  decomposed  in  like 
ynanner. 

i  Combinations,     Mercuric  methyl  is   nearly  insoluble  in  water.      It 

dissolves  phosphorus  readily  and  sulphur  in  small  quantity. 

With  bichloride  of  tin^  it  forms  a   crystalline  compound,  which  is 

*  deoomposed  by  water,  with  formation  of  CH'Hg'Cl  and  a  soluble  tin- 
aalt, —  The  chloride  C'H'Hg'Cl  is  also  formed  by  the  action  of  terchloride 
#f  phosphorus. 

,»    '       Heated  with  mercuric  iodide,  Hgl,  it  forms  iodide  of  mercurous  methyl 

f  It   IS  very  soluble  in    alcohol  and    in  eth^er,  and   readily  dissolves 

»    ic6utchouc  and  resins, 

NUraie  of  Mercurous  Methyl  C»H»Hg«.  N0«.  —  Obtained  by  treat- 
,  lug  an  alcoholic  solution  of  iodide  of  mercurous  methyl  (iodide  of  hydrargo- 
tHiethyl,  ix,  110)  with  nitrate  of  silver,  and  evaporating  the  filtrate  in  vacuo. 
Crystallizes  in  nacreous  laminsB,  very  soluble  in  water  sparingly  in 
klcohol.  At  lOO"",  it  melts  to  a  colourless  liquid  which  solidifies  in  a 
crystalline  mass  on  cooling.  Its  solution  is  not  precipitated  by  potash  or 
baryta-water.  Hydrochloric  acid  and  soluble  cnlorides  precipitate 
chloride  of  mercurous  methyl  in  nacreous  laminsB.  The  crystallised 
Ditrate  gave  by  analysis  18*9  p.  c.  anhydrous  nitric  acid  (NO*)  agreeing 
with  the  formula  C*H*Hg*.NO«  +  Aq.  (Strecker,  Ann.  Fharm, 
92,  79.) 
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Iodoform,  C*HP.  —  The  crystals  of  this  compound  are  hexagonal 
combinations,  oP  .  P; — for  P,  the  ratio  of  the  secondary  axes  to  the  prin- 
cipal axis  is 0-9025:1;  —  P:P  in  the  terminal  edges  =  133°  36';  in  the 
lateral  edges  =  104^  0'.  (Rammelsberg,  Jahresher.  1857,  p.  431. 
Kokscharow,  Chem,  Cenir.  1857,  524.) 

For  the  decomposition  of  iodoform  by  ethylate  of  sodium  and  by  alcoholic  potash, 
Hee  page  390  of  this  Tolnme.  For  the  action  of  light  on  its  solution  in  bisulphide  of 
carbon,  see  Humbert,  JV.  /.  Pharm,  29,  352. 

Sulpkoform.  C^HS^  ?  By  heating  a  mixture  of  1  pt.  iodoform  and  8  pts.  of 
cinnabar,  Bouchardat  obtained  a  small  quantity  of  yellow  oil,  which  he  supposed  to  be 
tiilphoform.  According  to  Eggert,  however  {Chem,  Cenir,  1857,  513),  the  only  liquid 
thus  obtained  (amounting  to  4-5 1  per  cent,  of  the  iodoform),  is  bisulphide  of  carbon. 
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r  l"  '-rr.-iL,  —  Tils  :oij  Is  fzol^eed.  together  with  hvdrodiioric  %ni 
x  rw  jiTC'.a  IjC  i:k!^>m  iyf.-r-jf*  fer-olred  from  bTJrochlorie  or  dihk 
i.3tf  i:rj!  i^.'i  3T  ii»  iiroi-i  :c  xiac;  oa  bichloride  of  carbon  CH?I*: 

c-::-    ^    fH    =    c=HCp    -r    Ha 

^^L-.c  c  nr  '.»i   i*  r«»£if»i   \-t  riAScerit    brdro^n  to   tLe  coipcul 
!^jv-r>-  '•-x-:a  liiilf  *:  l  j:^s  teziperauireJ'    (Geother,  Jiw.  Phyd. 

t  iif.iz  i.Ti:r..&:i2.xr  u   ixll  reii3«s3.  xieldiiiir  chloride  and  cviDhk  u* 


!f  ii'?  tiinT'irxrrrr  is  r^Lsed  •,»  hlzii.  a  bzx)vn  substance  is  deposa^ 
'«:-:*:aJL/  7&r^.*jrA2<r(r2Z  pnixoed  from  the  cj^anide  of  ammoBiia 
"Viis  1  >;.  11..; c  ;c  &2L»:cia  13  ah&>2^:e  alcohol*  is  heated  wiihckkn- 
L'rzL  i:  lew-vMo.  1 K '  asri  Iiv~.  farr-'iie  of  ammonia  mar  be  prodceeJ  u 
r;C  1^  rr&z.*£^  .  Iz  seizt  izscaKes  also,  neither  of  these  salts  is  kmfi  \ 
fo.:  &  .-:i?wi-ic:i:t"*  :x:fcz:-n*  cf  a  br^wa  mass  probably  consisiinr  fcr  d« 
[i-.jjc  tat:  ;c  TATWjii.-rri  EskT'^ziK  mar  kIso  be  famed;  b«  in  pne*- 
:cu  a  iiLaf-fsaM-:  ^c  totf  rokr^drrs.  i^  7ts«Iis  mrrrSr  firo.ii  the  mvtVAlict^if 
»   Lrn  11^  i^ii  zi^  laxccL        Hei-ix.   /*.>-V-    ^^i    263;    Jim,  ?*i.^ 

-:-     -'-.    •       *      —  *  y  :-i?  ^7-l"::^^r:i:e  of  aniliiio  acj  I.7^^- 

*-     ~-        ■  .      -        1  A  :  :-5^  :  rz:vi   1  v  the   r\plji0'.ii;e:*.  • 

-  i-    :•    -  r.  1  .1  :  -:    i:.    r:     j  ::::   ir:^::^::^   m-Loal  C'-h,  ;:;v:2i:  ::: 
\r-:  -..;.:;  r^    >  -^  ,-.:  V 

•  ""■-■"--     -:  ^-  -• '•  =irj  :en:j.or:i:i2res.     (H-fxar: 
'-  -  -7  '     -      .  v^cn  wL-La  lieatol  ^itl  • 

*  .  -  >-.  ■    '  '  -•        '.->>.   ,  ..:   .;   ;:   o. :.:..:::?  alcohol,  eiher.    r 
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Urea. 

Occurrence  in  the  Animal  Body,  —  Wurtz  has  shown  {Compt,  reiid.  49, 
53,)  that  urea  exists  in  chyle  and  lymph.  The  following  table  gives 
the  quantities  of  urea  found  in  the  blood,  chyle  and  lymph  of  several 
animals  : 


Name  of  anima). 

Diet. 

Quan.  of  \ 

area  in  1000  grams. 

Blood. 

Chyle. 

Lymph. 

I>og         

Meat               

0089 

0-158 

»»           

If 

>> 

0183 

Cow        

B«U        

Dry  luccrn 
Lucern  and  oil-cake 

0192 

0-192 
0189 

0-193 

Another  boll 

Oil-cake  (before  rumination) 

arterial 

ft^iTn 

Ordinary    diet    (rumination    sus- 
pended) 

0-248 

0-230 

Sheep      

.... 

0-071 

Horse      

»»                         »» 

•••* 

.... 

f  0-126 
10-112 

Poissenille  &  Gobley  (Compt.  rend.  49^  164)  have  found  that  the 
quantity  of  urea  in  the  arterial  blood  of  various  animals,  both  herbivorous 
and  carnivorous,  viz.  the  bull^  cow,  horse,  and  dog  is,  on  the  average, 
0.220  grm.  per  kilogramme,  the  limits  being  0*185  and  0-241.  They 
find  also,  by  comparing  the  quantity  of  urea  conveyed  to  the  kidneys  in 
84  hours  with  the  quantity  excreted  in  the  same  time  in  the  urine,  that 
the  greater  part  of  the  urea  conveyed  to  the  kidneys  by  the  blood  is  not 
eliniinated  by  these  organs.  A  man  through  whose  kidneys  there  passed 
1000  kilogrammes  of  blood  per  day,  containing  1000  X  0*220=220  grms. 
of  urea,  discharged  in  the  same  time  only  20  grms.  in  the  urine,  hence 
800  grms.  must  have  returned  into  the  circulation.  A  dog  through  whose 
kidneys  there  passed  in  24  hours  332  kilogrammes  of  blood,  containing 
832  X  0*220  =  73  grammes  of  urea,  voided  in  the  urine  only  a  few 
grammes;  hence  from  60  to  65  grms.  of  urea  per  day  must  have  entered 
mto  the  circulation.  —  From  these  facts  the  authors  infer  that  urea  is  not 
essentially  an  excrementitious  substance^  but  contributes  in  some  way  to 
the  metamorphosis  of  the  tissues.  In  accordance  with  this  view  they 
find  that  in  many  instances  the  blood  which  issues  from  an  organ  contains 
Usi  urea  than  the  blood  which  enters  the  same  organ  :  thus  the  blood  of 
the  right  cavities  of  the  heart  of  a  horse  wa«  found  to  contain  0-225  grm. 
nrea  per  kilogramme;  that  of  the  left  cavities  only  01 74  grm.  The 
blood  of  the  carotid  artery  of  a  bull  contained  0*289  grm.  urea  per  kilo- 
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U-tule8,  the  temperatarc  quickly  rises  to  130°  —  140",  and  a  large 
quantity  of  cyanic  acid  condenses  in  the  first  tube,  while  the  substance 
condensed  in  the  second  consists  chiefly  of  cyamelide  (insoluble  cyanuric 
acid,  ix,  462).  —  There  is  also  formed  a  small  quantity  of  another  body 
closely  related  to  cyanuric  acid,  but  more  soluble  in  water,  containinp^  no 
water  of  crystallisation,  and  crystallising  in  transparent  silvery  prisms 
or  ffronps  of  needles.  —  Another  part  of  the  urea  splits  up  into  water 
and  bodies  belonging  to  the  group  of  cyanamiues,  among  which  ammelide 
IB  found: 

rc202,H 

3  (N2,C20^H^)     =     nM  C202,H     +     2  NH»     +     2  HO 

r, LC^N,H2 

Urea,  — z ! 

Ammelide. 

(Weltzien,  Ann.  Phm-m.  107,  219.) 

2.  With  hypocfdoritf  of  soda,  urea  yields  chloride  of  sodium,  carbonic 
acid,  water  and  nitrogen  : 

C«N2H^02     +     3  (NaO,C10)     =     3  NaCl     +     2  CO-     +     4  110     +      2  N 

Tbe  measurement  of  the  volume  of  uitrogeu  remaining  after  the  absorp- 
tion of  the  carbonic  acid  by  potash,  serves  as  a  measure  of  the  quantity 
of  urea  decomposed.  This  method  is  proposed  by  Leconte  {Compt,  rend.  47,  237) 
for  the  estimatiou  of  urea  in  urine.  By  decomposing  0*100  grm.  urea  with  hypochlorite 
of  lodm,  Leconte  obtained  only  34  cc.  nitrogen,  instead  of  the  calculated  quantity, 
37  CO.,  whence  he  adopts  the  former  number  as  the  basis  of  this  calculation. 

Comhinatimis.  a.  Basic  Hydroddorate  of  Urea,  2C'N=H*,HC1.  — 
Obtained  by  adding  1  at.  hydrochloric  acid  to  2  at.  urea,  and  leaving 
the  solution  to  evaporate  over  lime.  Crystallises  in  long  parallel  accol- 
lated  laminro,  slightly  deliquescent.  (V.  Dessaignes,  N.  %/.  Fhann,  25, 
31.) 

6.  With  Chloride  of  Ammonium,  a.  C^N'H^O'jNH^Cl,— A  considerable 
quantity  of  urine  evaporated  to  a  syrup  at  the  boiling  heat  deposits  this 
compound  in  brown  crystalline  laniinro  (mistaken  for  urea  by  Fourcroy  &  Vou- 
quflin)  which  may  be  purified  by  draining  on  a  funnel  and  recry stall isa- 
tion.  The  compound  is  theu  obtained,  sometimes  in  square  plates  half  a 
millimetre  in  tnickness,  sometimes  in  long  needles  very  much  like  urea 
itself.  —  From  a  solution  of  1  at.  sal-ammoniac  with  1  at.  urea,  sal- 
ammoniac  crystallises  out  first,  and  after  its  removal,  the  compound  now 
nnder  consideration  is  obtained.  —  From  a  solution  of  2  at.  urea  to  1  at. 
eal-ammoniac,  it  crystallises  at  once.  The  best  mode  of  preparing  it  is 
to  evaporate  urine  strongly  acidulated  with  hydrochloric  acid, —  It  may 
be  repeatedly  crystallised  in  presence  of  an  excess  of  urea,  but  it  is  par- 
tially decomposed  by  pure  water.  When  it  is  heated  with  a  quantity 
of  water  not  sufficient  to  dissolve  it  completely,  the  liquid  first  deposits 
sal-ammoniac,  and  the  mother-liquor  then  yields  the  original  compound, 
which  may  again  be  decomposed  by  water;  and  the  series  of  ojjcrations 
may  be  repeated  till  nothing  but  urea  remains.  —  The  dry  compound 
yields  cyanuric  acid  when  heated  (V.  Dessaignes,  N.  J.  Fhaitn.  32,  37). 

p.  2((?N»H*0»,NH*C1)  -h  C''N»H*0^HC1.  —  Obtained  by  dissolving 
urea  in  aqueous  hypochlorite  of  lime  or  soda,  or  by  mixing  a  solution  of 
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ir*^  T-.:i*  rxi.'^Ui:  «?*sk.  is* I  pAsixi^  cUocine  tfaroagh  the  liqaid  &s  Is&T  i> 
li;::^''.^^!!  r'a-aws  t?  -scaae.  Tte  excess  of  hypochlorite  is  destroTwbj 
vl«.l::^  1  —.•*  iJiobiaiiw  lie  !:'|Xid  is  ermporated  to  dryness,  iQ«i  tk? 
-'.^  I  :■■  ki^iv  .»•;.  a  &  il  xTZzv  oc  alcoliol  and  ether.  On  cvaporitiiig  tl« 
s.*a:  IT.  -vitf  r..a.7iMa.i  j*  'JOCftlaied  in  lai^  laminae,  which  we  w 
Au'i'ie.  L^r  ^••.- :n:7iL!:i«a  >j  jeii.s.  pcecipitsted  hy  nitric  acid  (nitnSe  i( 
ir-n     u  L  ^-^«   lif  i.7iii»hi ^  va.ea  heaaced   with   potash  (0.  BeckaiDi, 
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Beckmaiin. 

-  :    3.? -I       -      11-13     10-46 

•  '^    -      >*  -J       .  .      23-ii7 

-:  :5-*>  4-01    7"is 

i^--      -     -V'*      --      11-13     IIU 

-   IJ«i5      -_      "2  9-J     32'S9 

-    .      i5->      _,      14.?3 

5i.2-i       ...    1^0-00 
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•     '-^  - ^'     -S.i:  r'H'H^'V^-CL — A  mixture  of  the aIcV> 

b  »*v  ^  . ;  .    :-    *   i^-k  ti'L  ,'a*:c*.»I-*  :c  x£zo,  ev^iporated  over  oil  of  ritri-I. 
1  lA.'-L  rr*2.5p«Lr«=t.  o^Iourlesa,  deliquescent,  c^- 
'  ^ilHsjd  frjai  alfcrolate  alcohol  <Xei- 
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Compounds  of  Urea  with  Organic  Acids. 


c    Hlasiwetz.     Wien.  Akad.  Ber,  20,  207;  J*  pr.  Chem.  GO,  100;  diem. 
I  Centr.  1856,  481  ;  Cheni,  Gaz.  1856,  221. 

DE88AIGNES.     ^\  J.  Pharm.  32,  37. 

'  Succinate  of  Ureo,  2C2N2H*O^C«H«0^  —  A  solution  of  2  pis.  urea  in 

1  pt.  succinic  acid  deposits  prismatic  crystals  with  acuminated  ends. 
They  do  not  give  off  any  water  at  100*^,  are  rather  more  soluble  in  water 
than  oxalate  of  urea  (ix,  171),  have  an  acid  reaction  :  melt  at  145°,  and 
decompose  at  a  stronger  heat,  giving  off  a  fibro-cr^stalliue  sublimate 
liaying  the  properties  of  succinimide.     A  warm  solution  of  the  crystals 

'  diaaolves  magnesia,  oxide  of  zinc,  and  other  oxides  in  considerable  quan- 
tity and  without  evolution  of  ammonia;  and  at  a  certain  degree  of  satu- 

,    ratioQ,  a  basic  metallic  succinate  separates  out,  while  a  neutral  succinate 

I    remains  in  solution,  together  with  pure  urea.     (Hlasiwetz.) 


12  C  

72     . 

...     3025     .. 
...     23-52     .. 
...       5-88     .. 
...     40-35     .. 

Hlasiwetz. 
30-55 

4  N 

50     . 

23-20 

14  H 

14     . 

6-26 

12  0 

96     . 

39-99 

2  C2N2H^02,C8H«08 

238     . 

...  100-00     ... 

10000 

Farabanate  of  Urea  C*N2H*0»,C«]SrH»0«.  —  A  solution  of  1  pt.  para- 
banic  acid  and  15  pt.  urea  in  boiling  water  deposits  concentrically 
grouped,  flat  prisms,  soluble  in  boiling  alcohol,  sparingly  soluble  in  cold 
water.     They  turn  reddish  at  100°  (Hlasiwetz). 


8  C 

...     48     . 

...     27-58     ... 
...     32-18     .. 
...       3-44     ... 
...     36-80     .. 

Hlasiwetz. 
27-32 

4N 

...     56     ., 

31-80 

8  H 

8     . 

3-74 

8  0 

....     64     . 

37-14 

C2N2H402,C«N2H20« 

...  176    . 

...  10000     .. 

100-00 

Urea  with  Allomniiny  2C-N^H*0^C*N^H»0^«  +  Aq.  — A  mixture  of 
the  solutions  of  1  pt.  alloxantin  and  2  pts.  urea  in  boiling  water  yields 
email,  flat,  drusy  crystals,  which  when  dried  in  vncuo  give  by  analysis 
28*96  p  c.  of  nitrogen,  the  formula  requiring  29.03.  They  turn  red  at 
30^     (Hlasiwetz.) 

Alloxan  does  not  appear  to  form  a  definite  compound  with  urea. 

TaHrateofUrea,C'WJVO\20WO'^  -h  Aq.?  — A  solution  of  tar- 
tario  acid  and  urea,  the  latter  being  lather  in  excess,  yields  after  concen- 
tration to  a  syrup  and  standing  for  some  time,  prismatic  crystals  which 
have  an  acid  reaction,  and  behave  with  metallic  oxides  like  the  suc- 
cinate. Nitrogen,  by  analysis  8  20  per  cent,  j  by  calculation  8.40. 
(Hlasiwetz.) 

Tartrate  of  Urea  and  Magnesia  C«N»H*0»,MgO,2C»H*0*^—  Obtained 
by  dissolyiog  magnesia  in  tartrate  of  urea.    It  ia  a  gc%Ti\]\a.t^m^<^x%.\AV3 


r.  —  -L  n  c  suL-Bif.rc.  ^f  f  p?&  urea  and  I  pt.  rtypltt'; 

— ^^"'  -XT  ^    j-flli-ir  z.r?-ile5  or  lafainae,  wtci i; 

..    -  u   1  ;•!  ZiriT  ^ii-*  Vt  aoalrsii  27*07  percMl 
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Hlasiwetz. 

16  C     96     ....     41-74 41-08     ....     4208 

2N    28     ....     12-17     4-48     ....       4*80 

10  H    10     ....       4-34     12-23     ....     12-01 

12  O    96     ....     41-75 


C«N2H^02,C'mflOio 230     ....  100-00 

^  PhloreUUe  of  Uvea,  C'N»H*0',2C*«H^°0»  -h  Aq.  — See  page  312  of 
this  volume. 


Page  379. 


Foi'niation  of  Cyanogen,  —  According  to  Langlois  {N.  Ann,  Chim, 
.  Phys,  52,  326),  the  formation  of  cyanogen  by  passing  nitrogen  gas  over  a 
red-hot  mixture  of  potash  and  charcoal  is  not  affected  by  the  presence  of 
water  in  the  materials  used.  Cyanogen  is  produced  by  the  passage 
either  of  moist  or  of  perfectly  dry  nitrogen  over  a  mixture  of  charcoal 
and  potash,  or  perfectly  dry  charcoal  and  carbonate  of  potash  strongly 
beated  in  a  porcelain  tube.  But  if  instead  of  tubes  of  porcelain,  tubes 
ll^lased  inside  with  silicate  of  lead  are  used,  no  formation  of  cyanogen 
takes  place,  either  with  moist  or  with  dry  nitrogen  ;  and  moreover, 
cyanide  of  potassium  added  to  the  mixture  of  potash  and  charcoal  dis- 
appears when  heated  to  redness  in  such  tubes.  This  effect  of  the  glazing 
may  account  for  the  negative  results  which  some  chemists  have  obtained 
regarding  the  direct  formation  of  cyanogen. 

When  a  mixture  of  4  pts.  fused  acetate  of  potash,  3  pts.  nitre  and 
5  pts.  caustic  potash  or  carbonate  of  potas>h  is  dissolved  in  a  small  quan- 
tity of  water,  the  solution  evaporated,  and  the  residue  heated  to  fusion, 
the  mass  detonates  at  about  250"",  and  then  contains  a  considerable  quan- 
tity of  cyanide  of  potassium: 

AC^WKO*  +   3NO«K   +   5K0  =  3C-NK   +   9  CO^'K  +    12  110   +   C 

An  addition  of  charcoal  pow^der  to  the  mixture  produces  a  slight  increase 
in  the  yield  of  cyanogen,  but  by  no  means  equal  to  the  theoretical  quan- 
tity. The  largest  quantity  of  cyani^  of  potassium  is  produced  by  an 
intimate  mixture  of  lamp-black  with  acetate,  nitrate,  and  carbonate  of 
potash.  (From  13  grms.  of  acctute  of  potash  there  were  obtained  2*6  grms.  of  pms- 
ftian  blue.)  —  With  starch,  sawdust,  soap  and  bitartrate  of  potash 
instead  of  acetate,  only  small  quantities  of  cyanide  of  potassium  were 
obtained. 

On  the  preparation  of  cyanide  qfpotastium,  see  Wittstein.  Vierteljahniekr,  pr. 
Pkarm,  tu,  191 ;  DingL  prl.  J.,  czliz,  157.]  On  the  difference  between  the  action  of 
potMh  and  of  soda  in  ^t  formation  qf  cyanides,  see  page  385  of  this  Yolome. 


Page  430. 

Protocyanide  of  Iron,  —  According  to  Fresenius  (Ann,  Pkarm.  106, 
210),  the  yellowish  red  flocculent  precipitate  produced  by  cyanide  of 
potassium  in  ferrous  salts  consists  cssGntially  of  ferrous  cyanide  FeCy 
containing  cyanide  of  potassium  in  variable  quantity  ^^one  determination  ga^e 
14-79  p.c.)     The  proportion  of  cyanide  of  potassium  in  the  precipitate  is 
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yratl*r:  -zsf  mm  :iii*  !z-i]ir-a2c  3»  Ea  excess.  Tbe  precipitate  disBolTee  a 
'^nmutf  a  -jurasssiiL  v-xa.  imafiliftv  «f  ferrocrmnide  of  poU^m;  tke 
a  tTin a  c  i-'tht  Maa-JET  Sijsfr  fre«£ace»  tlie  Gune  sJt,  with  septate 
•i  r-r«im¥»L  ig-'iiifr  cuoL     Tj*  pcec^pctmiCL  vhen  expe^  to  the  air  ■ 

HBe. 


^•— :_■:•  ?«•'"•-  ^  3»«£«rB»  osvciW  2a  vmter  is  decomposed  br^i: 
^ra  «sr-fs^  'f  :';r7»*-^^iuittiQS  if  jon.  vidh  sepftzmtioa  of  sulphide  of  irL 
r":-  r^rir:.!-  ^^iiTia  mifaf  cwraa^^f  mmfibc<ar^wudt  and  ftrrocy^midi  * 
T  :=:r«  z=.  T\;-SMr  -rdi  siTioase  X3i£  Itjposslplute  of  soda  and  ml 
»3=n::i^-  xi.  :;cciii*eif  if  jrnt  J-  Liive;.  ^«&ryaier.  1857,  273.) 
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CnprosofeiTocyanide  of  Potassium,  3KCy,2Cu'Cy,2FeCy  -h  8Aq.  — 
.  A  liquid  coDsieting  of  cyanide  of  potassium  and  sulphate  of  copper 
ontaining  iron,  which  had  been  used  for  coppering  by  electrotysis,  and 
ad  stood  for  a  long  time  in  an  imperfectly  closed  vessel,  was  found  to 
ave  deposited  brown-red  octohcdral  crystals,  resembling  chrome-alum, 
nd  agreeing  in  composition  with  the  above  formula.  —  2.  The  same  salt 
rafl  obtained  in  the  form  of  a  chocolate-coloured  powder,  by  boiling 
uprous  cyanide  Cu'Cy,  with  solution  of  ferrocyanide  of  potassium,  and 
davlog  the  filtered  liquid  to  cool.  (Bolley  &  Moldenhauer,  Ann.  Pharm. 
00,  228.) 


14  C      .... 

84-0     . 

...     15-04     ... 
...     17-56     ... 
...     21-03     ... 
...     10-11     ... 
...     22-64     ... 
...     13-62     ... 

Moldc 
(1.) 

15-57 

17-41 

2103     .. 

10-11     .. 

22-64     .. 

13-24 

inhauer. 
(2.) 

7  N     .... 

980     . 

3  K     .... 

117-6     . 

..     20-44 

2Fc    .... 

56-0     . 

..     10-48 

4  Cu  .  . 

126'7     . 

..     24-33 

8  HO.... 

720     . 

K»Fc«Cu^ 

'Cy7  +  8A( 

a....  454-3     .. 

..  100-00     .... 

10000 

The  water  in  (1),  was  determined  by  loss. ' 

(For  Ktthn's  ezperimpnts  on  the  action  of  ferrocyanide  and  ferricyauide  of  potas- 
him  on  the  oxides,  sulphides  and  cyanides  of  copper,  see.^nR.  Pharm»  87,  127,  and 
Witschr.  Pharm.  1859,  93.) 
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Compounds  of  Cyanide  of  Mercury.  —  The  compounds  containing 
I  at.  cyanide  of  mercury  with  1  at.  of  another  salt,  such  as  2HgCy,KI, 
!HgCy,KCl,  &c.,  may  be  obtained,  according  to  Geuther  {Ann.  Pharm, 
06,  241),  in  well  defined  crystals,  by  dissolving  1  at.  mercuric  chloride, 
odide,  Ac,  in  a  solution  of  cyanide  of  mercury  and  potassium,  sodium, 
j^e.  For  this  and  other  reasons,  Geuther  prefers  representing  them  by 
he   formuliB,    KCy,HgCy  +  KI,    KCy,HgCy+KCl,  Ac.       TUi  ^.Vtfsi 
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whole  of  the  c3ranogen  is  not  in  combination  with  mercnrj,  is  considend 
bj  Geuther  to  be  proved  by  the  fact  that  these  compounds  are  decom- 
posed by  aisenious  and  benzoic  acids,  with  evolution  of  hydrocjiBie 
acid.  —  The  compound  KCy,HgCy  +  HgO,CrO»,  or  2HgCy  +  KO,CiO» 
(viii,  23),  may  be  obtained  in  fine  yellow  crystals  by  boiling  l>t8ie 
mercuric  chromate  for  some  time,  with  an  equivalent  quantity  of  cyanide 
of  mercury  and  potassium.  The  corresponding  sulphate  does  not  appeir 
to  exist. 

The  compound  K»FeCy*  +  3HgCy  +  4H0  (viii,  25),  may  be 
obtained  by  agitating  a  moderately  concentrated  aqueous  solution  o 
ferricyanide  of  potassium  with  metallic  mercury ;  a  precipitate  of  sesqni- 
oxide  of  iron  is  first  formed,  mixed  with  mercury,  and  the  yellowish 
filtrate  yields  the  double  salt  by  evaporation,  in  pale  yellow  rbombie 
tables.     (J.  Lowe,  Jahresber,  1857,  273.) 
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Coynpounds  of  Cyanide  of  Silver,  —  Cyanide  of  silver  and  polasiinffl 
KCy,AgCy,  crystallises,  according  to  Glassford  and  Napier,  in  ux-iided 
tables  and  rhombic  prisms.  From  the  experiments  of  Banp,  howeTer 
{y.  Ann.  Chim,  Phys.  53,  462),  it  appears  that  when  pure  materials  ve 
used,  the  salt  KCy,AgCy,  crystallises  on  cooling  in  feathery  lanun»,  or 
by  slow  evaporation  in  six-si<ied  tables,  never  in  rhombic  prisms.  This 
suit  requires  for  solution,  4  pts.  of  water  at  20°,  and  25  pts.  of  85  p.  c 
alcohol,  at  the  same  temperature.  It  is  not  coloured  by  exposure  to 
sunshine,  and  docs  not  make  stains  on  paper  or  on  the  sktu.  The  cyanide 
of  silver  precipitated  from  it  by  nitric  acid,  is  likewise  unaltered  by  light. 

Cyanide  of  Silver  and  Sodium,  NaCy,AgCy,  obtained  by  satorating  a 
solution  of  cyanide  of  sodium  with  cyanide  of  silver,  forms  aohydroa^ 
laminated  crystals.  It  dissolves  in  5  pts.  of  water  at  20°,  and  in  24  pK 
of  85  p.  c.  alcohol,  at  the  same  temperature. 

Cyanide  of  Silver,  Poiamuyn,  and  Sodium,  2(KCy,AgCy)  +  NaCy, 
•  AgCy.  Separates  from  the  mother-liquor  of  cyanide  of  silver  and  pota** 
sium  (the  compound  used  for  electroplating),  when  the  cyanide  of  potis* 
siiim  used  in  its  preparation  contains  cyanide  of  sodium.  It  is  aiv&J' 
anhydrous,  and  crystallises  in  short  rhomboidal  prisms  (hitherto  suppo^ 
to  be  cyanide  of  silver  and  potassium).  It  dissolves  in  4*4  pts.  of  wtie' 
at  15°,  and  in  22  pts.  of  alcohol  at  17°.     (Baup.) 

The  compound  AgCv,HgCy  +  HgO,NO*  +  4Aq  or  2HgCv 
-f  AgO,NO*  +  4Aq,  may  be  obtained  by  mixing  mercuric  nitrate  ^^ 
equivalent  quantities  of  cyanide  of  silver  and  cyanide  of  mercury.  1^ 
forms  fine,  long  needles  which  melt  above  100°,  and  then  detonate. 
(Gisuther,  loc,  cit,) 

AgCy,HgCy  +  HgO,SO'  +  Aq  or  2HgCy  +  AgO,SO»  +  Aq,  i« 
obtained  in  colourless  crvstals,  by  mixing  the  aqueous  solution  of  1 1'* 
cyanide  of  mercury  with  1  at.  cyanide  of  silver  and  1  at.  neotiftl 
mercuric  sulphate,  boiling  the  mixture  with  addition  of  water  till  tU 
the  cyanide  of  silver  and  basic  mercuric  sulphate  have  disappeared,  ^ 
eraporating.    (Geuther.) 
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Geuther. 

2  Hg    200  ....  47-96 

Af    108  ....     25-90     26-00     ....     26*50 

O :. 8  ....  1-92 

S0» 40  ....      9-59     ....     10-33 

2  Cy    52  ....  12-47 

HO 9  ....       2-16     ....      3-28 

AgHgCjS  +  HgO,S03  +  Aq      417     ....  100-00 

If  the  materials  are  not  boiled  together  long  enough,  a  small  quantity  of  a  salt  is 
dbtamed  which  crystallises  out  in  needles  before   the  preceding  salt,  and  likewise 
I  cyanogen,  mercury,  silTcr,  and  sulphuric  acid. 
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Cyanide  of  Methyl  with  Terchloride  of  Phosphorus,  C*H'N,PCP.  — 
Prodaoed  by  the  action  of  pentachloride  of  phosphorus  on  acetamide. 
As  the  action  is  very  violent,  it  is  best  to  mix  the  chloride  of  phosphorus  with  an 
equal  Tolnme  of  sand.  On  distilling  the  mixture,  a  considerable  carbona- 
oeons  residue  is  left,  and  the  compound  C^H^N,PCP,  passes  over  as  a 
reddish  pungent  liquid^  the  greater  part  of  which  may  be  purified  by 
lereral  rectifications.  Its  formation  cannot  be  represented  by  an  equation :  the 
eopfama  residue  which  is  left  in  the  first  distillation,  shows  that  other  compounds 
•re  formed  at  the  same  time.     (W.  Henke,  Ann,  Pharm,  106,  273.) 

Colourless,  mobile  liquid  which  has  a  pungent  odour,  and  exerts  a 
strong  irritating  action  on  the  respiratory  organs.  Boils  at  about  T£^, 
The  vapour  density  determined  at  93*^  is  3*56  ;  at  87°,  it  is  3*54,  and  at 
148°^  it  is  2*4.     It  takes  fire  in  contact  with  a  spirit  flame.     (Henke.) 


4  C    

24 

....     13-2 
....       1-7 
...      7-7 
....     17-6 
....     59-8 

Henke. 
13-3 

3  H    

3 

1-7 

N    

P    

14 

32 

7-4 

17-5 

3  CI 

108 

60-1 

C^H»N,PC13  

C-vapour 

181 

....  100-0 

Vol 

...     4     

...     3     

...     1     

..       i  

..     3     

100-0 

Density. 
.     1-6640 

H-gas 

N^as 

P-vapour     

.     0-2079 
.     0-9706 
.     21770 

Cl-eas    

.     7-3629 

%-r»    51W         

Vap.  ofC<H»N,PCl» 

...     4     

1     

.  12-3824 
.    3-0966 

The  unusual  condensation  to  4  volumes  instead  of  2,  may  perhaps  be  explained 
\ff  supposing  that  at  the  temperature  at  which  the  vapour-density  was  determined,  the 
compound  splits  up  into  cyanide  of  methyl  and  chloride  of  phosphorus,  each  of  which 
occupies  2  volumes  ;  just  as  if  the  density  of  vapour  of  water  could  be  determined  at  a 
temperature  at  which  it  decomposes  (near  the  melting  point  of  platinum;  without  the 
dboomposition  being  perceived,  the  molecule  of  water  might  be  supposed  to  occupy 
three  volumes  instead  of  two,  the  oxygen  occupying  1  vol.  and  the  hydrogen  2  vol. 
{wide  Kopp,  ilftit.  Pharm,  105,  390). 
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Oxidation  of  Svlpliocyanides,  —  When  an  acidulated  solution  of  a 
dpbooyanide  is  treated  with  permanganate  of  potash^  the  sulphur  is 
xidised  to  sulphuric  acid.  Aqueous  hydrocyanic  acid  is  not  altered  by  perman- 
anate  of  potash,  if  a  stronger  acid  is  present ;  but  in  neutral  or  alkaline  solution,  it 
■Idkly  decolorises  the  permanganate.  —  The  sulphur  in  sulphocyanides  is  very 
isilj  oxidised,  as  by  peroxide  of  manganese  or  lead  in  presence  of 
a  acid;  in  the  latter  case,  sulphate  of  lead  is  produced.  The  formation 
f  aalphnric  acid  in  these  reactions  is  perhaps  preceded  by  that  of  a 
yanogen-compound  containing  less  sulphur  than  sulphocyanogen. 

When  nitric  acid  is  added  to  a  sulphocyanide,  the  liquid  assumes  a 
eep  red  colour,  which  however  is  not  permanent.  Pure,  colo.urless 
itno  acid  exhibits  this  reaction  only  when  gently  heated,  and  in  that  case 
ulphuric  acid  is  produced.  Red  nitrous  vapours  passed  into  the  solution  of 
I  sulphocyanide  produce  the  red  colour  immediately,  but  the  formation  of 
alphuric  acid  appears  to  take  place  later.  —  Pure  nitrous  acid  eliminated 
rom  the  mixture  of  a  nitrite  and  acetic  acid,  does  not  redden  the  solu- 
ion  of  a  sulphocjranide,  probably  because  the  acetic  acid  does  not  liberate 
he  sulphocyanic  acid;  but  a  solution  of  free  sulphocyanio  acid  is  red* 
ened  by  the  vapours  evolved  from  the  mixture  of  a  nitrite  with  acetic 
lad.  —  The  reddening  is  produced  by  vapours  of  hyponitric  acid  NO*, 
Tobably  because  that  compound  is  resolved  into  NO'  and  NO^  the  latter 
ecomposing  the  sulphocyanide,  and  the  former  producing  the  reddening 
ritli  the  liberated  sulphocyanic  acid.  The  rod  colour  is  immediately 
estroyed  by  substances  capable  of  uniting  with  the  NO',  viz.  by  metallic 
ases  and  even  by  alcohol.  — The  reddening  is  perhaps  due  to  the  forma- 
ion  of  an  unstable  compound  of  nitrous  acid,  similar  to  the  dark-coloured 
ompound  which  is  formed  by  the  action  of  nitric  oxide  on  ferrous  salts. 
EL  A.  Hadow,  Chem.  Soc.  Qu.  J.  11,  174.) 


Pago  83. 

Action  of  Hydriodic  Eihers  on  Sulphocyanides,  —  When  iodide  of 
lethyl,  ethyl,  or  amyl  is  heated  with  the  sulphocyanide  of  an  alkali- 
letaf,  earth-metal,  or  heavy  metal  in  a  sealed  tube  to  between  100^  and 
60^,  the  iodine  is  transferred  to  the  metal,  and  sulphocyanide  of  methyl, 
thyl,  or  amyl  is  produced.  With  sulphocyanide  of  mercury  only,  a 
lore  complicated  action  appears  to  take  place.  Mixed  with  alcohol  and 
eated  in  a  sealed  tube  with  iodide  of  ethyl,  it  yields  a  red  deposit  and  a 
ellow  liquid  which  contains  but  little  sulphocyanide  of  ethyl,  but  when 
oncentrated,  deposits  prismatic  needles,  probably  a  compound  of  sulpho- 
^anide  of  ethyl  with  mercuric  iodide.  (SchLagdenhauffen,  N,  Ann. 
%m.  Fhys.  56,  297.) 
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Niiroprusiidet.  From  the  decomposition  of  these  compounds  by  boiling  with 
Ikalis  into  nitrogen,  ferric  oxide,  alkaline  nitrite,  and  ferrocyanide,  Gentele  (/.  pr, 
Aem.  74,  199)  concludes  that  their  rational  formula  is  NCy>,2(PeCyM0). 
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Page  168. 

Hydride  of  Ethyl,  —  The  coefficients  of  absorption  of  hydride  of 
ethyl  OH'^H  in  inater  have  been  determined  by  Schickendanti  (iwi. 
Pharm,  109,  1 16) ;  they  differ  but  little  from  those  of  the  isomeric  com- 
pound methyl,  as  determined  by  Bunsen  {BunterCs  Gasonutry,  tran^Ud 
by  Hoscoe,  p.  288).  —  The  following  table  exhibits  the  valnes. 


Absorption  co-efficiento. 

Temp. 

Abforptioi] 

oo-cffieieDt 

Temp. 

Hydrate  of 
Ethyl. 

Methyl. 

Hydride  of 
Ethyl. 

Methyl 

0' 

0  0946 

0-0871 

13» 

0  0595 

0*0541 

1 

0-0911 

0-0838 

14 

0-0574 

0-0524 

2 

0-0877 

0  -0807 

15 

0  0557 

0-0506 

3 

0  0845 

0  0777 

16 

0-0541 

0-6493 

4 

0-0814 

0  -0748 

17 

0  -0536 

0-0480 

5 

0-0785 

0-0720 

18 

0*0513 

0-0418 

6 

0  0756 

0 -0693 

19 

0*0501 

0*0457 

7 

0-0729 

0  0668 

20 

0  -0490 

0*0447 

8 

0-0703 

0  0644 

21 

0  -0480 

9 

0-0678 

0-0621 

22 

0-0473 

10 

0  0655 

0  •0&99 

23 

0*0465 

11 

0  0633 

0  0578 

24 

0  -0459 

12 

0  0612 

0  0559 

Pago  190. 

EthylaUd  Sulphuric  Add,  —  According  to  Jacqnemin  and  Lie** 
Bodard  {Comp,  rend.  46,  990),  1  at.  strong  sulphuric  acid  takes  up  1  »* 
ether  in  such  manner  that  the  odour  of  the  ether  is  no  longer  perceptibly 
but  the  ether  is  set  free  on  heating  the  liquid  or  on  mixing  it  witl 
water. 


Page  195. 


Preparation  of  Alcohol.  —  A  mcthcd  of  preparing  alcohol  from  id*b* 
gold  wurzel,  so  as  to  conrcrt,  not  only  the  sugar  in  the  plant,  but  also  tke 
starch,  gum,  cellulose,  &c.,  into  alcohol,  has  leen  described  by  P.  Weil 
{Bingl.  Pol  J,  150,421). 

For  the  defusclization  of  alcohol,  Kletzinsky  {Den^l.  Pol.  J.  148,15('). 
recommends  distilling  it  over  goda-scap;  Breton  {Dttttjl.Pol.J,  150,424) 
agitates  the  spirit  with  a  few  drops  of  olive-oil,  which  unites  with  the 
fusel-oil,  and  then  decants  the  liquid;  for  operations  on  the  larse  sctle* 
he  filters  the  spirit  through  pumice-stone  soaked  in  oil ;  the  fusel-oil  n»y 
afterwards  be  separated  from  the  pumice-stone  by  distillation. 
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On  the  preparation  of  absolute  alcohol,  see  Rieokher  (xV.  Jahh,  Pharm, 
10,  308),  and  on  the  alteration  in  the  composition  of  hydrated  alcohol 
Iwr  apontaneons  evaporation,  whereby  a  liquid  comparatively  rich  in 

..  •woliol  passes  off,  and  a  weaker  spirit  remains,  see  A,  Vogel,  jun. 

fiyfTioi.  Akad.  Ber.  30,  261  ;  Ghent.  Centr.  1858,  712). 

k 
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*         Decomposition  of  Alcohol  hy  the  Electric  Spark,  —  When  the  sparks 
^  from  an  indnction  coil  are  passed  through  liquid  alcohol,  the  alcohol  soon 
^   aaquires  an  acid  reaction,  deposits  black  flocks,  gives  off  gas,  and  forms  a 
^  resmons  substance.      The  decomposition  and  the  evolution  of  gas  are 
.    ooosiderably  accelerated  by  addition  of  a  small  quantity  of  potash.     The 
P    erolved  gas  is  similar  in  composition  to  that  which  is  produced  in  the 
f    deoomposition  of  alcohol  by  heat,  but  appears  to  bo  the  result  of  a  more 
k    thorough  decomposition.      When  it  is  placed  in  contact  with  ammoniacal 
i     aolotion  of  cuprous  chloride,  that  liquid  absorbs  carbonic  oxide  from  it, 
and  deposits  a  dull  copper-coloured  substance   which   becomes   brown 
whon  dry,  and  explodes  with  appearance  of  li£:ht  when  heated  above  100^, 
or  struck  with  the  hammer  ;  heated  with  hydrochloric  acid,  it  gives  off  a 
gas  which  burns  and  yields  carbonic  acid.     With  an  ammoniacal  solution 
of  chloride  of  silver,  the  gas  forms  a  white  precipitate  which  becomes 
yellow  and  then  brick-red  by  exposure  to  light,  turns  grey  when  dry,  and 
explodes  like  the  copper  compound.     The  substance  to  which  these  com- 
,     pounds  owe  their  explosive  property  is  present  in  small  quantity  only; 
it  is  not  removed  by  strong  sulphuric  acid,  and  it  appears  to  be  likewise 
present  in  the  gas  produced  by  passing  the  vapour  of  alcohol  through  a 
strongly  ignited  tube,  Inasmuch  as  that  gas  forms  with  ammoniacal  solu- 
tion of  dichloride  of  copper  or  chloride  of  silver,  detonating  compounds 
resembling  those  above  mentioned  (A.  Quet,  Compt,  rend  40,  903;  Ann. 
Pharm,  108,  IIG). 

2.  When  electric  sparks  are  passed  for  a  long  time  through  the 
Tapour  of  alcohol  or  ether,  gas  is  eliminated  in  considerable  quantity,  and 
the  alcohol  is  at  length  completely  decomposed;  no  water  is  formed, 
and  the  solid  residue  consists  only  of  a  trace  of  resin  and  a  small  quantity 
of  charcoal.  The  gas  does  not  contain  ethylene,  but  it  is  absorbed  by"^ 
bromine,  forming  a  colourless  liquid  which  has  a  sweet  taste,  smells  like 
chloroform,  and  is  decomposed  by  fractional  distillation  into  [two  liquids, 
one  of  which  passes  over  between  135^  and  140° ;  and  the  other  at  about 
240^ 

The  liquid  which  passes  over  between  135°  and  140^does  not  solidify 
at  15°;  it  is  oily  to  the  touch,  has  a  density  of  2*347  at  0°,  and  gives  by 
analysis  numbers  agreeing  with  the  formula  C^H'Br';  it  is  therefore 
isomeric  with  terbromide  of  allyl  and  bromide  of  bromopropylene  : 


6  C  

36    . 

...     12-81 
...       1-78 
...     85-41 

Pcrrot. 
From  alcohol.     From  ether, 
12-74     ....     12-73 

5  H 

5    . 

2-20     ....       2-03 

3  Br 

240     . 

85-60    ....    85-63 

C«H»Br»  

281     . 

...  10000 

100-54     ....  100-39 

"^^  '  I      U^  "  '  "  1  1 


i«li 


'i 


^ 


ci»a«r.* 
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Jiod  on  cooling,  iLe  upper  containing  oxide  and  chloride  of  etliyl^  and 
I  lower  water  and  hydrochloric  acid,  with  small  quantities  of  ether  and 
oride  of  ethyl.  The  quantity  of  ether  formed  increases  with  the  excess 
faleohol;  and  by  continuing  the  action  long  enough,  a  considerable 
(VMitity  of  alcohol  may  be  converted  into  ether  by  the  action  of  a  small 
^vaiitity  of  hydrochloric  acid.  The  same  transformation  takes  place^ 
Aongli  more  slowly,  at  lower  temperatures,  even  at  100^  The  formation 
Aether  by  the  action  of  hydrochloric  acid  upon  alcohol,  probably  takes 
^daoe  in  the  srfme  manner  as  by  the  action  of  metallic  chlorides,  chloride 
"^  ethyl  being  first  formed  and  then  acting  upon  the  rest  of  the  alcohol  so 
!•  to  form  ether  and  hydrochloric  acid ; 

^  C<H*C1  +   C<H«,H,02  =  (C^H«)'0^   +    HCl; 

ftnd  the  hydrochloric  acid  thus  reproduced,  forms  a  fresh  quantity  of 
libloride  of  ethyl;  and  so  the  process  goes  on  till  all  the  alcohol  is  con- 
Terted  into  ether. 

Hydrobromic  and  Hydrlodlc  Acid  act  upon  alcohol  in  the  same  man- 
ner aa  hydrochloric  acid.  The  aqueous  solutions  of  these  acids  heated 
(With  excess  of  alcohol  to  200""  for  ten  hours,  yield  considerable  quantities 
«f  ether,  together  with  bromide  or  iodide  of  ethyl. 

The  action  of  hydHodic  or  hydrobromic  acid  upon  dli^r  produces  bro- 
aride  or  iodide  of  ethyl ;  when  ether  has  been  heated  with  excess  of  the 
.  aqiieoiiB  solution  of  either  of  these  acids,  the  tube  contains  two  layers,  the 
ij^per  consisting  of  iodide  or  bromide  of  ethyl  with  a  little  undecom- 
yoeed  ether,  and  the  lower  of  water,  hydriodic  or  hydrobromic  acid,  and 
•Cber. 

Action  of  Mercuric  Oxide  on  Bromide  and  Iodide  of  Ethyl,  —  After  a 
ndxtnre  of  equal  parts  of  bromide  of  ethyl  and  dry  mercuric  oxide  has 
lieen  heated  for  15  hours,  the  oxide  is  found  to  be  converted  into  a  white 
powder  consisting  of  mercurousand  mercuric  bromide.  The  liquid  remain- 
ing in  the  tube  consists  of  ether,  bromide  of  ethyl,  and  acetate  of  ethyl, 
S&d  moreover  contains  in  solution,  a  crystallizable  substance  which 
Uackens  when  heated,  and  yields  a  sublimate  of  bromide  of  mercury;  no 
fpM  is  evolved. 

When  dry  mercuric  oxide  was  heated  with  iodide  of  ethyl  to  260°  for 
four  hours,  an  energetic  action  took  place ;  a  blackened  mass  was 
formed  containing  a  small  quantity  of  reduced  mercury  together  with  a 
Terj  mobile  liquid ;  and  at  the  same  time,  such  a  quantity  of  gas  was 
formed  that  the  tube  exploded  on  being  opened  ;  for  this  reason  nothing 
eonld  be  ascertained  respecting  the  products  of  the  decomposition,  except- 
ing that  a  portion  of  the  iodine  was  set  free.  —  When  dry  mercuric 
oxide  was  heated  with  iodide  of  ethyl  for  six  hours  to  1 00^  iodide  of 
mercury  was  formed,  together  with  ether,  a  small  quantity  of  olefiant  gas 
«Ad  a  trace  of  acetate  of  ethyl  (part  of  the  iodide  of  ethyl  remained  un- 
deeomposed).  —  When  a  tube  containing  iodide  of  ethyl  and  dry  mercuric 
oodde  was  exposed  to  the  sun's  rays  for  17  dnys  at  the  atmospheric  tem- 
perature, iodide  of  mercury  was  formed,  and  on  opening  the  tube,  a 
large  quantity  of  gas  was  given  off,  a  small  quantity  of  ether  and  ace  tote 
of  ethyl  remaining  behind.  The  formation  of  acetate  of  ethyl  is  ascribed  by 
Kejnoio  to  a  tecondary  action  of  the  mercuric  oxide  on  the  ether. 
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•ikjl  is  healed  to  MKT*  for  12  koon  witli  u  mmI  wi^  «  miiI 
vator,  tlM  pcodoflU  fonned  mn  eommon  mlhrnr^  ctafiaat  n%  kiMHb 
•md,uidtlMM>-€»UodoilflofwiM.  Pwtof  Um  hmd^ertSglMrii 
aadaeoMpmad,  oolj  »  omU  poiiioii  lu>weT«r,  if  ttm  umbIHj  rf  «k 
MMMittto  to  diree  tmes  ihot  of  tlM  Immide  of  othjl  or  aom 

That  iodide  of  ethyl  is  deeonpoaed  bj  watar  at  150%  wAl 
off  other,  was  ^rioiistT  shown  br  FimaUaad.     AoooidiM  Is  L. 
the  deeomporition  of  iodido  of  othjl  hj  walor  ia  ooDaoIlT  siSvlit 
thebramide. 


Aeiim  of  Bromide  amd  Iodide  ^  BAgl  ^po»  AUMl.—ll^% 
mixtare  of  aloobol  and  hnmiide  oC  othyl  ia  haaled  to  fOO^ Isr  IhtA 
the  aloohol  disappears  aod  ether  is  formed,  togother  with  hyABiMi 
aeid;  in  this  manner,  small  qnantitaes  of  bromide  of  ethjl  99  W# 
laige  miantiUes  of  aleohol  into  ether  ;  %  oertein  qwatitf  ffprnflif 
ethyl  always  remains  nndeeompoaed.  Iodide  of  ethjl  Mis  wgm  dfm 
in  the  same  manner,  bat  less  qniekly.  Heated  witb  flqesowdMAk 
likewise  fonns  ether  in  greater  or  smaller  ^-mitHj^  aoosidiigttii 
ahxAol  is  more  or  less  eoneeatxalod. 

AdtUm  ^  MdaUic  CUaridm,  Bnmidm.  m^  lodUmmJUtdd^ 
The  experiments  were  nude,  W  ksoting  aboai  anal  wiigkli  (If  0P) 
of  the  metallic  ohlorido  and  alopkal  of  08  per  eaal.  ie  mMMM 
840^  for  7  or  8  hoais.  —  Oi^sld&ed  sUbrOs  ^  eiei^nw  flkib 
aleohol  oompletely,  withoot  ilsslf  soffariu  ^SwaMMMiliaa  Ike  Ml 
action  is  exerted,  thovgh  leoi  eompleloly,  by  UieeUorideisffisiollri 
cadmium.  —  Chloride  of  nided  etherifies  aleohol  partiallj,  bat  a  poAs 
of  the  chloride  is  it  the  same  time  converted  into  insoInUe,  iittaid 
yellow,  basic  chloride.  The  conversion  of  alcohol  into  ether  by  thefR- 
ceding  chlorides  is  not  attended  with  any  blackening  of  the  eontwM*  i 
the  tube^  neither  does  any  gas  escape  when  the  tube  is  opened.  Qji- 
tallised  protochloride  of  iron  etherifies  alcohol  completely,  mtkMl 
blackening  ;  a  small  quantity  of  gas  is  however  produced,  aod' the  mU 
mass  remaining  in  the  tube  consists  of  protochloride  of  iron  and  s  »£»* 
crystalline  substance  which  is  insoluble  in  water,  and  is  converted  ^ 
boiling  water  into  a  black  powder.  —  Crystallised  protoekloride  (ft» 
likewise  etherifies  alcohol  completely,  and  at  the  terminatioa  of  tk 
experiment,  a  layer  of  ether  is  found  in  the  tube,  floating  upon  a  vi&T 
liquid;  ^as  escapes  on  opening  the  tube,  aod  the  protochloride  of  til 
exhibits  marks  of  partial  decomposition. —  Mercuric  chloride  heat^'d  wid 
alcohol  to  between  200'  and  240®  decomposes  and  blackens,  and  on  osff- 
ing  the  tube.,  a  large  quantity  of  gas  escapes  ;  ether  is  also  foraei  — 
When  hydroMoraU  of  morphine  or  oi  cinchonine  is  heated  with  sksbal 
to  200^  the  mixture  blackens,  but  no  gas  escapes  on  opening  the  nW ; 
the  liquid  contains  small  quantities  of  ether. 

With  regard  to  the  manner  in  which  metallic  cUloridet  eonTcrt  aleohol  islo  tf^T 
Reynoso  considers  it  most  probable  that  the  etherification  is  effected  br  a  mrim  ^ 
hydrochloric  acid  liM^rated  from  the  metallic  chloride,  which  then    on         "  ~ 

liinea  with  the  oxvchloride  or  oxide  formed  in  the  first  iostaaee,  —pi 
htter  compoand  ha^  not  been  rendered  iniolable  in  the  acid  by  the  hwH 
[Is  not  the  following  more  probable? 

(  »H',H,05  +  ZnCl      -  C^H*CI       +   ZqO.HO  mU 
C  H\H,02  +  C*H»a  -  (C*H»)H>5  +   hCLJ 
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k-  Bromide  and  Iodide  of  Cadmium  act  upon  alcohol  at  240°  in  the  same 
m--  nunner  as  tho  chloride^  forming  a  sTnall  quantity  of  ether ;  mercuric 
m  tromide  acts  also  like  tho  chloride.  Mercuric  iodide  (prepared  by  precipita- 
!■  tioaaod  then  washed  and  dried)  heated  with  absolute  alcohol  to  240°  for  4  or  5 
li  boars  converts  the  greater  part  of  it  into  ether,  without  itself  undergoing 
f.  ftltoration.  At  300°  tho  contents  of  the  tubo  blacken,  and  a  very 
,j-  l«i^  quantity  of  gas  is  formed. 

0  Action  of  Sulphuric  Acid  upon  Alcohol  —  The  results  obtained  by 
llMktiDff  together  sulphuric  acid  and  alcohol  in  sealed  tubes,  vary  greatly 
with  the  strength  of  tho  acid,  the  temperature,  the  duration  of  the  experi- 

j>  aent,  and  the  proportions  of  acid  and  alcohol  used.      Experiments  with 

s;  salphario  acid  of  various  strengths,  containing  from  81*6  to  0*5  per  cent. 

^  of  anhydrous  acid  and  heated  with  alcohol  in  various  proportions  to 

a  Iwtween  100°  and  200%  showed  that  tho  temperature  must  be  raised 

^  liiffher  and  the  action  continued  longer,  in  proportion  as  the  acid  is  more 

,.(  dilate.     The  products  which  may  be  formed  are  defiant  gas,  the  oils  of 

If  irine,  ethylsulphuric  (sulphovinic)  acid,  and  ether,  frequently  also  snl- 

pj  pharous  acid.  —  With  a  largo  excess  of  alcohol,  ether  and  ethylsulphuric 
aoid  are  generally  the  only  products  ;  when  the  sulphuric  acid  is  in  largo 
ozeess.  the  mixture  strongly  heated,  or  the  action  continued  for  a  con- 

^  aiderable  time  at  a  lower  temperature,  only  a  small  quantity  of  ether  is 

1  vrodnced.  —  At  high  temperatures,  defiant  gas  is  found  among  the  pro- 
j  daots  of  decomposition  ;  this  gas  is  never  formed  between  100°  and  120°, 
0  bat  snlphnrouR  acid  may  be  formed  within  these  limits  of  temperature. — 
^  The  quantity  of  ether  formed  is  greatest  at  all  temperatures  when  the  alcohol 

is  in  large  excess  in  proportion  to  tho  tjulphuric  acid.  With  acid  of  strength 
oomprised  between  tho  limits  above-mcntioued,  the  conversion  of  alcohol 
ioto  other  takes  place  at  all  temperatures  between  100*^  and  200°,  provided 
the  proportions  of  acid  and  alcohol  are  properly  chosen,  and  the  dura- 
tion of  the  experiment  is  properly  regulated  according  to  the  temperature. 
The  formation  of  defiant  gas  does  not  always  take  place  at  the  tempera- 
tures at  which  ether  is  formed,  but  only  at  somewhat  higher  temperatures; 
olefiant  gas  is  formed  even  with  dilute  sulphuric  acid,  if  tho  temperature 
ia  high  enough,  the  action  continued  long  enough,  and  tho  acid  in  large 
excess  in  proportion  to  the  alcohol.  In  most  of  the  experiments  on  tfio 
aetion  of  sulphuric  acid  upon  alcohol,  ethylsulphuric  acid  was  also  formed 
in  greater  or  smaller  quantity,  excepting  when  very  dilute  sulphuric  acid 
was  used ;  when  ethylsulphuric  acid  was  formed,  its  quantity  appeared 
to  bo  in  direct  proportion  to  that  of  the  sulphuric  acid  used. 

Adion  of  Sulphates  upon  AlcolioL —  The  crystallised  salts  were  heated 
in  sealed  tubes  with  an  equal  weight  of  *98  per  cent,  alcohol.  The 
orystallised  sulphates  of  magneBia^  manganous  oxide,  ferrous  oxide,  zinc- 
oxide,  cadmium-oxidf,  cobalt-oxide,  and  ttranic  oxide  (especially  the  last) 
convert  small  quantities  of  alcohol  and  other  at  240°^  without  themselves 
undergoing  any  alteration  or  giving  rise  to  tho  formation  of  secondary 
products.  Alcohol  is  likewise  etherified  at  240''  by  sulphate  of  nickel, 
which  however  is  at  the  same  time  partially  reduced  to  a  basic  salt; 
also  by  cupric  sulphate,  a  portion  of  that  salt  being  at  the  same  time 
reduced  to  metallic  copper,  and  a  considerable  quantity  of  gas  evolved. — 
S^phaU  of  alumina  etherifies  alcohol  completely  between  200°  and  240°, 
without  simultaneous  formation  of  gas,  and  is  thereby  partially  reduced 
to  insoluble  basic  salt.      When  the  sulphates  of  ammonia,  poeoifc^  toda^ 

^  V.  ^ 
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490):  no  evolution  of  ethylene  gas  was  however  observed.  Wanklyn 
^Ann.  Fharm.  110,  111),  supposes  that  the  production  of  formiate  of  soda 
in  Geuther's  experiment  was  due  to  the  presence  of  hydrate  of  soda  in 
the  ethylato  of  sodium  used  ;  according  to  Wanklyn's  observation,  car- 
iNmic  acid  does  not  act  upon  ethylate  of  sodium  at  100°,  neither  is  any 
ethylene  gas  set  free. 


Page  266. 


>  Action  of  Alcoholic  Potash  on  Chlorine-compounds,  —  The  action  of 

'    alcoholic  potash  on  organic  chlorides^  bromides,  <&c.  is  generally  regarded 

'    as  consisting  merely  in   an  interchange  between  the  chlorine  of  the 

organic  compound  and  the  oxygen  of  the  potash,  the  alcohol  acting 

2    merely  as  a  solvent,  and  the  more  energetic  action  of  alcoholic  potash 

on   these    compounds  being  due  to   the  circumstance   that  botti    the 

potash  and  the  organic  compound  are  dissolved  in  the  same  solvent: 

'    thns— 

\  C^lPCP     +     KO     -     C^IPCl     +     KCI     +     HO 

:    and: 

C-HCI3      +   4K0     =     C=HKO^  +   3KCI 

Berthelot  has,  however,  shown  that  this  is  not  the  case,  but  rather  that 
the  alcohol  plays  au  essential  part  in  the  reaction.  He  had  previously 
shown  (ix,  172)  that,  in  tlio  formation  of  oxide  of  ethyl  by  the  action  of 
alcoholic  potash  on  bromide  of  ethyl,  the  (quantity  of  ether  obtained  is 
nearly  twice  as  great  as  it  should  be  according  to  the  equation: 

C^IPBr     +     KO     =     C*H*0     +     KBr; 

and  that  it  really  takes  place  as  shown  by  the  more  complex  equation : 

Cm-Br     +     KO     +     Cm«02     =x     CSH^^03     +     KBr     +     HO 

And  he  has  lately  demonstrated  that  in  the  action  of  alcoholic  potash 
on  bichloride  of  carbon  and  chloroform,  the  alcohol  itself  suffers  decom- 
position. When  a  mixture  of  potash,  alcohol  and  bichloride  of  carbon  or 
ehloroform  is  heated  to  100°  for  a  week  in  sealed  tubes,  a  certain 
quantity  of  pure  ethylene  gas  is  produced,  [according  to  Hermann  (x,  499), 
bromoform  treated  with  alcoholic  potash  yields  a  mixture  of  ethylene  and  carbonic  oxide]; 
and  under  the  same  circumstances,  a  mixture  of  alcoholic  potash  and 
eesqnicbloride  of  carbon  C*CP,  or  protochloride  of  carbon  C*C1*  yields 
ethylene  and  hydrogen  gases.  That  these  reactions  are  attended  with 
further  and  still  unexplained  decompositions,  appears  from  the  fact  that 
not  only  is  carbonic  acid  CPO*  produced  from  C*01*,  formic  acid  CHO',HO 
from  chloroform  CHCP,  and  oxalic  acid  C*0',2H0  from  sesquichlo- 
ride  of  carbon  OOP,  and  that  generally  compounds  are  formed  con- 
taining oxvgen  in  place  of  the  carbon  of  the  original  substance,— but 
there  are  also  formed  a  number  of  liquid  products  and  insoluble  humus* 
like  substances  similar  to  those  which  are  produced  by  the  action  of  alkalis 
on  grape-sugar.  (Berthelot,  N.  Ann.  Chim,  Phys,  54,  87;  Ann,  Pharm, 
105),  118). 
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jtl-  •'?  .  rr.  .'-  5!rTfJ.  — According  to  Berthelot  {X,  Ann,  Ch*^. Fin. 
•'*  'ii'  j.ir.  5*7-  7?.^*.  ISO"^,  the  compound  oii^inallT  t'b!ah«4  ty 
V'^:  !?:.j-:  1  "  i'^'^  -  br  the  actit-^n  of  anhydrous  baryti  on  it«';» 
:.»-.:  .  T  ?.i'  "' HV'-.  iii-l  therefore  homologous  with  tbecump'ci 
■?»■     J'-^r.'^"''  -vi.rc  l^izijjfA  Pelicot  obtaint-d  by  the  action  of  aahjiiw! 


GItcoI  and  its  Derivatives. 
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V  ~!      •!.'       '  .     r  «   :"     :  >.vtV^'  Chirjiiiiie  Jt  J^irris,  1,  75*. 

y.    A-s.^cK.>       }'i      A:-   ;*;  I-?.  4^:5  :  Ann,  Phat-m.  109,232. 
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hi  n  throngh  a  long  tabe-funnel  so  as  to  form  a  layer  at  the  bottom  of  the 
Bi  Taisel,  the  whole  heated  to  about  30^^  and  the  acid  liquid  evaporated  to 
IV  •  sjrup,  the  residue  is  found  to  contain  glycolic  and  oxalic  acids,  as 
gr  tMriooBiy  observed  by  Wurtz  (xii,  502),  likewise  glyoxylic  acid  (xii, 
,1}  505)  and  a  body  which  exhibits  some  of  the  properties  of  glyoxal  (xii, 
r    503).  —  2.  Glycol  heated  with  hydrate  ofpot(uh  recently  fused  and  pul- 
verised yields  a  large  quautity  of  hydrogen^  and  a  residue  containing 
oxalate  of  potash,  together  with  a  small  quantity  of  carbonate,  and,  per- 
haps, of  glycolate.     The  principal  part  of  the  reaction  is  represented  by 
the  equation: 

C^H«0<     +     2KH0'     =     C^K^O*     +     8H 

i  Action  of  PentacMoHde  of  Phosphorus  on  Glycol,  —  When  penta- 

n  chloride  of  phosphorus  is  gradually  added  to  glycol,  a  violent  action 
'  takes  place,  rendering  it  necessary  to  surround  the  vessel  with  a  frigorifio 
2t  mixture.  On  continuing  to  add  the  perchloride,  the  mixture  thickens  at 
first,  but  ultimately  becomes  quite  fluid  when  2  at.  PCl^  have  been  added 
to  1  at.  glycol.  Towards  the  end  of  the  operation,  the  action  becomes 
less  vivid,  and  the  freezing  mixture  must  be  removed.  On  distilling  the 
product,  a  mixture  of  oxychloride  of  phosphorus  and  chloride  of  ethylene 
passes  over  below  100°,  and  nearly  pure  oxychloride  above  that  tempe- 
rature. On  agitating  the  former  portion  with  water,  the  oxychloride  of 
Shosphorus  is  decomposed,  and  an  oily  liquid  remains,  which,  after  being 
ehydrated  by  chloride  of  calcium,  distils  at  84'',  and  exhibits  the  pro- 
perties and  composition  of  chloride  of  ethylene  C*H*Cl'  (carbon  24-24  p,  c. 
hydrogen  4*27:— by  calculation,  24*24  and  4*04).  (Wurtz). — The  reaction  is 
represented  by  the  equation: 

CmW     +     2PC1*     =     Cni^CP     +     2P0»C1»     +     2HC1 

Action  of  Chloride  of  Zinc  on  Glycol.  —  Anhydrous  chloride  of  zinc 
exerts  a  dehydrating  action  on  glycol,  abstracting  2  at.  water  and  leaving 
aldehyde: 

Cm«0^     -     2HO     =     C^H^O-' 


Glycol.  Aldehyde. 

When  3  pts.  of  chloride  of  zinc  are  heated  with  1  pt.  of  glycol  in  a  flask 
provided  with  a  distillation-tube  and  immersed  in  an  oil-bath,  a  brisk 
action  takes  place  at  about  250"^,  and  vapours  are  evolved,  which,  when 
condensed  in  a  well  cooled  receiver,  yield  two  layers  of  liquid,  the  upper 
of  which  is  oily  and  consists  of  hydrocarbons,  while  the  lower,  whicli  is 
watery,  is  a  mixture  of  aldehyde  and  another  volatile  liquid,  apparently 
isomeric  with  it.  On  subjecting  the  mixture  to  fractional  distillation,  a 
liqnid  passes  over  below  20%  which,  when  dissolved  in  twice  its  volume 
of  ether  and  saturated  with  ammonia,  yields  crystals  of  aldehyde- 
ammonia.  The  other  liquid  which  distils  above  21"^  is  soluble  in  water, 
insoluble  in  a  concentrated  solution  of  chloride  of  calcium,  has  a  very 
strong  odour  and  hot  taste,  and  distils  between  70°  and  1 00".  A  portion 
which  distilled  at  about  SC  gave  by  analysis  54*7  p.  c.  C  and  9'5  H,  showing  that  it  is 
isomeric  with  aldehyde  (54*5  p.  c.  C  and  9*0  H).  —  Another  portion  distilling  between 
90**  and  100^  gave  57*4  C  and  9*6  H.  It  was  probably  the  same  liqaid  mixed  with  a 
small  quantity  of  the  hydrocarbons  above  mentioned. 

The  oily  liquid  floating  on  the  watery  layer  consists  chiefly  of  a  mix- 
ture of  hydrocarbons  richer  in  carbon  than  ethylene.    A  portion  boiling 


oil' 


irU 


^Cttvv 
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Dxide  of  ethylene  is  decomposed  by  pentachloride  of  phosphorus^ 
liog  chloride  of  ethylene  and  oxy chloride  of  phosphorus: 

OH<0«     +     PC1»,C1»    =     PCIW     +     C^H\C1« 

The  compound  C^H^CP  thiu  obtained  has  the  same  boiling  point  (84°)  as  ordinary 
h.  liquid. 

Dxide  of  ethylene  does  not^  like  aldehyde,  form  a  crystalline  com- 
id  with  ammonia;  on  the  contrary,  it  exhibits  the  properties  of  a 
I.  It  unites  directly  with  water,  and  reproduces  glycol.  By  heating 
ith  water  for  several  da^s  in  a  strong  sealed  tabe,  a  sweetish  liquid  is 
ined,  which,  by  distillation,  yields  glycol,  and  afterwards  at  256%  a 
pound  C®H*®0',  intermediate  in  composition  between  oxide  of  ethylene 
glycol.  —  Oxide  of  ethylene  unites  directly  with  and  neutralises 
rochloric  acid,  formmg  glycolic  chlorhydrin  C*H*C10*  =  C*H*0',HC1. 
fe  also  unites  with  acetic  acid  or  acetic  anhydride,  forming  hiacetate  of 
Une  C*H*,(C*H»0')*,0»  boiling  at  185%  and  basic  acetate  of  ethylene 
l*)*,(C*H'0%0%  which  boils  at  a  much  higher  temperature.  The 
binaiion  takes  place  slowly  at  ordinary,  rapidly  at  higher  tempera- 
8.  The  formation  of  these  two  compounds  from  acetic  anhydride  is 
esented  by  the  equations: 


\0*         -         aH^02  +  (C^H302)202 


Biacetate  of  ethylene.  Oxide  of  ethylene.  Acetic  anliydride. 

icSj'lo'         =        2(C*H*,05)        +        (C^H'O'OS 

Basic  acetate  of  ethylene. 

When  acetic  acid  is  used  instead  of  the  anhydride,  the  formation  of 
le  compounds  is  attended  with  elimination  of  water. 
The  preceding  reactions  show  that  oxide  of  ethylene  is  the  true  ether 
jihydride  of  glycol,  and  consequently  that  the  anhydrides  of  biatomic 
•hols  contain  the  same  number  of  carbon-atoms  as  the  alcohols  them* 
es,  and  are  derived  from  them  by  elimination  of  water,  resembling  in 
respect^  the  anhydrides  of  bibnsic  acids:  e.(/., 


Hydrate  of  ethylene.  Oxide  of  ethylene. 

C8H60'*        -        H^QS        =        C8H^0« 


Succinic  add.  Succinic  anhydride 

The  compound  ^4^4  f  O*,  which  would  Btand  to  glycol      u^  |  O^  in  the  same 

ion  as  common  ether  ^„^  |>  O'  to  alcohol      u   f  0^»  does  not  appear  to  exist. 

tz  attempted  to  prepare  it  by  the  action  of  bromide  of  ethylene  on  biaodic  glycol, 
icting  the  reaction  to  take  place  according  to  the  equation  : 

C^H^NaW     +     C^H^Br3     =     2NaBr     +     (C*U*y^,0\ 

the  only  products  obtained  were  bromide  of  aldehydene,  C^H'Br  and  glycol  (p.  424); 
again  by  the  action  of  bromide  of  aldehydene  on  monosodic  glycol,  according  to  the 
itton: 

C^H^NaO^     +     C^SBr     =*     NaBr     +     (C^H0^,OS 
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bat  the  products  obtained  were  chiefly  olefiant  gai  and  glycol  (p.  424).  —  Wvts  mi 
at  one  time  of  opinion  that  the  aldehydes  were  the  tme  ethers  of  the  glyedlsa  beoniB 
glycol  treated  with  chloride  of  zinc  (p.  428)  yields  aldehyde :  but  that  compound  dm 
not  reproduce  glycol  when  treated  with  water^  or  compound  glycolio  Mhers  wlientrcitdl 
with  adds,  as  oxide  of  ethylene  does. 

IntermediaU  GlycoUether.  C^H"0«  =  (C*H*)»,HSO*.  —  iWiued, 
together  with  gly colic  bromhydrinj  by  heating  3  at.  glycol  with  1  it 
bromide  of  ethylene  (eqiial  weights  of  the  two)  to  120^  for  four  days  in  i 
sealed  flask.     (Lonrengo.) 

3(C^H^H^0^)     +     C^H^Br«    =    (C*H%H«,0«     +^   2(C«H\HO',Br)    +    tHO. 

Also,  together  with  glycol,  by  heating  oxide  of  ethylene  with  water  io  i 
sealed  tube.    (Wurtz.) 

3(C<HS0«)     +     4HO     -     (C<H<)«,H«,0«     +     C*HMP,0*. 

Sjrrupy  liquid,  having  a  sweetish  taste.  Boils  at  about  245^  Vapour 
density  3*78  (at  311^).  Soluble  in  water,  alcohol,  and  ether.  (Loureofcs 
Compt.  rend.  49,  619). 

Loureneo.  Yd.     Desalf. 

8  C    48  ....     45-28  ....     4516  aTuponr  ....     8  ....  $-3180 

10  H     10  ....       9-43  ....       9-56  H-gas  ....  le  ....  0-6930 

6  0     6....    45-29....     45-28  0-gas  ....     3  ....  3*3279 

C8HW0«  64  ....  10000  ....  100-00  Vapour      ....     2  ....  73489 

1  ....  3-6744 

This  body  is  intermediate  in  composition  between  glycol  and  otide  of  etHylene,  isd 
might  be  regarded  as  a  compound  of  the  two:  C^H'O*  +  C^H*0*  «  C^H"Cr.  —  Or  it 
may  be  viewed  as  a  product  of  the  union  of  two  molecales  of  glycol,  with  eUmtnsrina  of 
2  at.  water  2(C*H^H^,0^)  -  2H0  =  (C*H^)»,H»,0«  (Lourenyo). 

Ethyl-glycol  or  Ethylate  of  Ethylene.  C«H»W  =  ^^  H  }  °*-  ""  ^^ 
duced  by  the  action  of  iodide  of  ethyl  on  monosodic  glycol: 
S1;h}0^     -h      CHU      =      N.I     +      %%,^}0*. 

4*5  grammes  of  sodium  were  dissolved  in  12  grammes  of  gly^^ 
27  grammes' of  iodide  of  ethyl  added,  and  the  whole  heated  to  1(mP  in  i 
flask  surmounted  with  a  bulb-tube  for  condensing  the  vapours.  On  <ii^ 
tilling  the  product  in  an  oil-bath  heated  gradually  to  250°,  a  quantity  of 
limpid  ethereal  liquid  passed  over,  weighing  10  gnus.,  and  29  gniu- 
of  iodide  of  sodium  were  left  in  the  flask  (calculated  quantity,  26-9  gms-) 
The  ethereal  liquid  began  to  boil  at  110^  the  thermometer  then  rose 
quickly  to  120*^,  and  the  greater  part  of  the  liquid  passed  over  betweeo 
125''  and  135^:  this  latter  product  when  redistilled  passed  overentirelj 
at  127*^.  In  another  operation,  when  6  grms.  of  glycol  and  2  grms.  « 
sodium  were  used,  the  product  yielded  by  fractional  distillation  a  liqii^ 
boiling  at  1 35°.     (Wurtz.) 

Wurtx. 

iTu?!  At  127< 

8  C     48     53-33     54-90     57-35 

10  H     10     11-11     11-18     ll-5f 

4  Q     32     35-56     

C»H»^0*   90     100-00 


% 
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*'  These  numbers  show  that  the  liquids  analysed  were  mixtures  of  ethyl-glycol  and 
'biflthyl-glycol  (61*01  C  and  11*86  H),  the  ethyUglycol  predominating  considerably  in 
'tbe  product  which  boiled  at  127°.  The  simultaneous  formation  of  biethyUglycol  is 
^vytToidable,  because,  in  the  action  of  sodium  on  glycol)  the  compound  C^H'*Na^O^  is 

Ibraied,  as  well  as  C^H'NaO^.  To  obtain  a  complete  separation  of  the  two  liquids,  it 
.  wonld  be  necessary  to  operate  on  very  large  quantities.  The  boiling  point  of  ethyl- 
-  rtPOol  is  intermediate  between  that  of  glycol  (197°)  and  that  of  biethyl-glycol  (123**). 
:The  Trnpour-deusity  of  the  liquid  boiling  at  127°  was  found  to  be  3*418,  intermediate 
'  between  the  calculated  yapour-density  of  ethyl-glycol,  3*116,  and  that  of  biethyl-glycol, 

4*085. 

BiethyUglycol  or  BiethyUUe  of  Ethylene.  C»H»*0*  =  C*H*(C*H»)«0*.— 
The  ethercMil  liqaid  containing  etbjl-glycol^  yields  when  treated  with 

^taaBinm,  the  compound  ^4^5  ir  f  ^*  >  &^<^  ^^^8  compound  ia  decom- 
posed by  iodide  of  ethyl,  yielding  biethyl-glycol: 

OH*(OH*}KO*     +     C^H*I     =     KI     +     C^¥L\Cm^fO*. 

2  mns.  of  potassium  were  added  by  small  portions  to  7' 5  grms.  of  the 
ethereal  liouid  containing  ethyl-^lycol,  and  the  resulting  white  solid  mass 
was  treated  with  8  grms.  of  iodide  of  ethyl.  An  immediate  reaction  took 
place,  and  the  product  yielded  by  distillation  9  grms.  of  ethereal  liquid, 
which  was  again  treated  with  a  globule  of  potassium  and  a  few  drops  of 
iodide  of  ethyl,  and  finally  rectified  oyer  potassium. 

Colourless,  very  mobile  liquid,  haying  a  yery  agreeable  ethereal  odour. 
Spw  gr.  0*7993  at  0"".     Boik  at  123*5''  with  the  barometer  at  758*8  mm. 
apour-density  4*095°. 

Wurti.  Vol.    Density. 

61-06  ....  6M8  C-vapour  ....  12  ....  4*9920 

1203  ....  12-31  H-gas        ....  14  ....  0*9702 

26*91  ....  26-51  O-gas        ....    2  ....  22186 

C»H>H)<....  118    ....  10000  ....  100*00  ...lOOOO  Vap. of C"H"0*....    2  ....  8-1808 

1  ....  40904 

Isomeric  with  acetal,  from  which  howeyer  it  is  distinguished  by  its  higher  boiling 
point,  acetal  boiling  at  about  104**  (ix,  39). 

Glycolie  Chhrhydrin.  C*H*C10»  =  OH*,HO»,C1.  —  GlycoUnumoehhrhy^ 
ifregne.  ^WurU).  Obtained  by  saturating  glycol  with  hydrochloric  acid 
gas,  heating  the  liquid  to  100^  in  a  sealed  tube,  and  repeating  these 
operations  till  the  liquid,  on  being  removed  from  the  tube,  no  longer 
gives  off  fumes  of  hydrochloric  acid: 

C^HW     +     HCl     =     C^H'CIO*     +     2H0 

On  distilling  a  product  thus  obtained,  water  containing  hydrochloric  acid 
passed  over  at  first,  but  the  thermometer  soon  rose  to  llO"";  a  consider- 
able portion  of  liquid  passed  over  between  110°  and  114°;  and  the  whole, 
with  the  exception  of  undecomposed  glycol,  by  the  time  the  thermometer 
had  risen  to  140°.  The  liquid  which  distilled  between  110°  and  114? 
was  still  acid  and  contained  water.  After  several  fractional  distillations, 
tbe  boiling  point  of  the  liquids  which  had  passed  over  above  114°  rose  to 
about  130  ,  and  ultimately  glycolie  chlorhydrin  was  obtained  in  the  form 
of  a  colourless,  neutral  liquid,  boiling  at  128°.  Its  solution  dissolves  in 
water  in  all  proportions,  and  when  placed  in  the  flame  of  a  lamp  takes 
fire  and  colours  the  the  flame  green. 


12  c  .... 

....     72     .. 

..     6102 

14  H     .... 

....     14     .. 

..     11*86 

40    .... 

....     32     .. 

..     27*12 
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Wutti. 

.     -10     2y-c>2     2JJ-C6 

^•0     6-21     6-5b 

■     -'JJ      44-09     

.     I'S'O     19-88      


-    '   -•  >  ^0  J      100  00 

\\"".  ^'    "'■''^•'"^   **  ^■'"■'^'*  C*U\HO=?,H(>-',   in   which  one  mclectl::  - '.i.  . 

*:  •  /  '  •  i    .  j^'jc-::  is  chloride  of  cthylone,  C*H*Cr. 

'■'     '        -"     "     •'         C':ii?rO-  —  Pro  Jiicetl,  together  with  iLti:::- 

'  '  ■       *        -T"  •    -7  ---  a.i:::j:i  of  bromide  of  ethylene  on  sljf- 

•    '■  ■  '-    ^  —  *y^- ; —  Hy  ir-L'Jic  ncid   is  rapiJIy  aLwAe, 

-v.  ^-  ■;   :-.      *. '^  :v  ;.\  jj.  aa.l   the   liquid  becomin/liaick  i:i 

A    --ill   sM-^.     !    .    ■  i:  ..•:  .1- L  on  removing  the  iodine  bvd:!-« 

.;so*'.  i  ::..co    ,   \  :  :     "ryj.-i..^  i^t  .'-^i^incd,  co^6i:^t leg  of  iodide  vfcikj- 

■      -     ^M      =      C-Hl-      ^     4IIO 

•    ^-    •  •  V  >  -i:  i-^  :o  rr-^vcuievi  fr.^ni  rising  bj  snrrounJiEy ii< 

-^^     ^     '•  *  ■    -•  :  -   ::r  "iie  ra,ssi^e  of  the*  gas,  a  liqaid  prodw:  is 

■.   *  ■  ■■    •  '-  ■•=:  :--::i:v*'i  ^'ili  ni-z'jzllic  silver  to  remnve  f^f 

.  ■   •    '  5  '  —  \  v:i;..;.-  :.:c  C'.-x-x's-iri.'s  of  ^Ivoolic  icdhvaris. t;: 

'  ■-  -^   •'  ^c:^.  rli^i  :;rz:u::iOll^I0- requiring  15H 


-        --    .    1     .".  :  C<    .:•.  1,      •UZ    lILSOi'i-i-.V 
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Dried  in  vacuo  over  Oil  of  Vitriol.  Simpson* 

4C       240     ....     11-45  10-71 

5  H       50     ....       2-40  2-79 

BaO 76-5     ....     3615  3650 

2S08   80-0     ....     38-51  38-09 

3  0       240     ....     11-49  11-91 

C^H'BaS^O*'    209-5     ....  10000     100-00 

The  salt  is  analogous  to  Pelcuze's  sulphoglycerate  of  baryta  (ii,  494).  Simpson 
represents  ita  composition  by  the  formula  C^H«02,8=0^,Ba,0^. 

M<moacetaUof  Eihyl^e,  C®H*0*  =  q4jjso«  H  f  ^**    —  Monoaeetate  of 

Gllfeoh     Glycolic  monoacriin Obtained  ;  1.  By  the  action  of  acetate  of 

potash  on  bromide  of  ethylene  (Atkinson): 

C*H*Br3    +   2(^^'^  }o^)   +   2H0  =  2KBr   +   c'h302,h}^   +  C^H^OV 

1  pi.  of  pure  bromide  of  ethylene  and  1  pt.  of  acetate  of  potash,  together 
with  2  pts.  of  85  per  cent,  alcohol,  are  heated  for  two  days  to  100''  in  a 
strong  flask  (a  soda-water  bottle  answers  very  well)  securely  corked.  Bro- 
mide of  potassium  is  then  formed,  together  with  a  colourless  liquid  con- 
taining monoaeetate  of  ethylene,  acetic  acid,  and  acetic  ether  (formed  by 
the  action  of  the  acetic  acid  on  the  alcohol)  besides  alcohol  and  water.  On 
distilling  it,  monoaeetate  of  glycol  mixed  with  acetic  acid  passes  over  be- 
tween 130°  and  1 80^  and  nearly  pure  monoaeetate  from  1 80""  to  1 85".  By 
repeated  rectification  of  these  liquids,  the  pure  monoaeetate  is  obtained^ 
boiling  at  182°.  —  In  the  first  distillation  the  liquid  often  jumps  violently  in  conse- 
qjieaoe  of  the  separation  of  a  little  bromide  of  potassium ;  in  this  case,  an  equal  volume  of 
ether  moat  be  added  to  precipitate  the  bromide  of  potassium^  and  the  liquid  filtered  (At- 
kinfon).  Simpson  recommends,  especially  for  the  preparation  of  large  quan- 
tities of  the  monoaeetate,  to  heat  the  materials,  not  in  a  closed  vessel  but 
in  a  large  flask  connected  with  a  Liebig's  condenser  in  such  a  manner  as  to 
canse  the  condensed  vapour  to  flow  back  into  the  vessel.  —  2.  By  the 
aetion  of  acetate  of  potash  on  chloride  of  ethylene.  The  decomposition 
does  not  take  place  so  readily  as  with  the  bromide,  and  requires  the 
mixture  to  be  heated  for  three  or  four  days  (Atkinson). —  3.  By  heating  a 
mixture  of  1  at.  glycol  and  1  at.  acetic  anhydride  in  a  sealed  tube  for 
several  hours  at  a  temperature  not  exceeding  170^,  and  collecting  apart 
the  liquid  which,  in  the  subsequent  distillation,  passes  over  between  180^ 
and  186°  (Simpson). 

C^HSH^G^     +     (C^H302)202     =     C^H302,h}^^     '*'     ^^^*^* 

Monoaeetate  of  ethylene  is  a  colourless,  oily  liquid,  boiling  at  182^ 
It  is  heavier  than  water,  and  miscible  with  water  and  with  alcohol.  The 
tiqaeoas  solution  is  neutral. 

Atkinson.         Simpson. 


8C  

48     , 

....     46*0     ... 
....       7-7     ... 
....     46-3     ... 

451     ... 

7-8     ..., 

47-1     ... 

46*02 

8  H  

8 

7-80 

6  O  

48     , 

46-18 

C8H«0«    

104     . 

...  100-0     .... 

1000    .... 

100-00 

May  be  regarded  as  C^H^C^H'CM.HOs,  that  is  to  Bay  as  glycol  in  which  1  At. 
B0«  is  replaced  by  peroxide  of  acetyl  CH'O^. 


fiis.   %L  K  MSI  M  ir^    1 


ttC  vmtor.  it  stub  I0  tW  kcM  i 
«  T  ptB.  of  wAier  *t  If*,  aad  anf 


wiA  siMil  Aeetie  add  or  «oetie  aalijiifuk  ^ 

y»crt»ie  of  ethjlen©   pmm^  over  At  iJmmiI  1*J* 

At  A  m^ck  ki^liei-  t€iiip«r»tiir^     Thh  ptodmi  ^ 

■  sulf9s4:  if  tlie  »lwre  fornmla    be  correct,  H  »r  W 


1^^  tfaii  I 
,  ptioiiiict  in  tW  1 

i«  I  a&4  46-5  p.  c.  cartwa,  and  SI  «< 

<€^^CP)*j         ^■1"**"»'Lmg  tlie  conipcruiid  «$  mtmg¥^m 

tfe  n&»l  C'H',  WMlggM  witk  Md  Aot  below  C*B<.  tk«  n&y  «r  te  *- 

TVis  foffwvla  icquRs  47-0  p.  c.  C  and  5-9  H,  nuolKn  aMNW^ 

Mvij  tD  tkernks  of  oaljab  tbaa  those  f«q«ir«d  br  tlo  fcndkif 

rfctbffaoe,  CygHQii,  Tg.,  SO-S  p^c  C  and  7-37  H.   &tiMioteM 

I  cfflFBmoe-oiapooBdlhNi  iodide  of  ctbjIcBe  does  ootsppsv  f«TP"' 
IW  <oonwiooi  iW|oin  '  *— *■ —  •■■■-»;,   •• —  -ww^- 


Glycoiic  Chl4>ruetti^  C»H^aO*  =  C*H*,C*HH)*,(a.—  Ob^ail  If 
passiiig  dry  kjdiodiloric  Add  gAA  into  monooceiAto  of  ttltjliiAfl  (wmk 
need  not  be  perfecUj  pore)  ni  tka  tampeimtiune  of  1Q0<>,  till  ike  mur*^ 
of  o3t  liqnid  sepAimted  on  the  addition  of  wnlor  Trttnnoo  to  iiwritw    Tir 

fwbale  is  then  treAted  with  water,  And  the  precipitatod  oil  li  woB  miM 
water,  dried  oTer  chloride  of  ealeinBi,aiid  ^'ttjllod^  liaidty  tiUlM 


^1m 
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liog  over  between  114"  and  119^  (Simpson^  Proc.  J^ay,  Soc.  10,  115). 
mode  of  formation  is  a«  follows  : 

*  C<HSC«H»0*,HO«     +     HCl     =     C*HSC<H»0*,CI     +     H^O' 

*  MoBOtcetate  of  ethylene.  Glycolic  chloracetin. 

3         tShnpson  first  prepared  this  componnd  (Proc,  Roy,  Soc.  9,  726)  by  saturating  with 

aJMfdlgocMorie  acid  a  mixture  of  glycol  and  acetic  acid  in  equivalent  proportions,  heating 

v6k  miitare  to  100*^  in  a  sealed  tube  to  400**,  and  separating  the  chloracetin  with  water 

•0  abofe ;  but  the  use  of  the  monoacetate  is  much  to  be  preferred.  —  2.  By  the 

metion  of  chloride  of  acetyl  on  glycol  (Loaren9o). 

E        Colourless  liquid,  having  a  specific  gravity  of  1*1783  at  0''.     Boils  at 
1 145%  distilling  without  decomposition.     Vapour-density,  4*369. 

*  Simpson.  Vol.   Density. 


8  C  48-0  ....  39*18  ....  39*01  ....  38*97  ....  C-vapour  ....  8  ....  3*3280 

tU  70  ....  5*71  ....  5*83  ....  607  ....  H-gas  ....  7  ....  0*4851 

Gl  .« 35-5  ....  28-97  ....  ....  27*48  ....  Cl-gas  ...  1  ...  2-4543 

4'd  32-0  ....  26-14  ....  ....  ....  O-gas  ....  2  ....  2*2186 

CmfCiO*    122-5  ....  100-00  ....  ....  ....  Vapour      ....  2  ....  8*4860 

1  ...,  4*2430 

May  be  regarded  as  glycol  C<H<,H02,H0>,  in  which  I  At.  HO^  is  replaced  by 
fHWinide  of  acetyl,  C^H'CH,  and  the  other  by  chlorine.  It  is  isomeric  with  the  com- 
aovnd  which  Simpson  obtained  by  the  action  of  chloride  of  acetyl  on  aldehyde  (p.  440), 
nom  which  however  it  is  distinguished  by  its  higher  boiling  point  and  by  its  behaviour 
with  potash ;  also  with  the  componnd  which  Wurtz  obtained  by  the  action  of  chlorine 
on  aldehyde  (xii,  536). 

Ol^colic  chloracetin  is  scarcely,  if  at  all  decomposed  by  cold  water, 
ftod  with  difficulty  by  boiling  water.  Heated  with  potash,  it  yields  oxide 
of  ethylene,  together  with  chloride  and  acetate  of  potassium : 

Cm\C*HH>*,C\     +     2KH02     -     C*H30<K     +     KCl     +     C*WG^     +     2H0. 

Oljfcolie  lodacHin,  C'H^IO*  =  C*H*,C*H»0*,I.—  Obtained  by  passing 
Iqrdriodic  acid  gas  into  monacetate  of  ethylene,  or  a  mixture  of  equiva- 
teai  <|uantities  of  glacial  acetic  acid  and  glycol,  internally  cooled,  till 
»  portion  of  the  liquid  gives  a  considerable  oily  precipitate  on  the  addi- 
w<MI  of  water :  if  the  passage  of  the  gas  be  further  continued,  iodide  of  ethylene  is 

mcdy  to  be  formed The  product  is  well  washed  with  very  dilute  potash 

sad  dried  in  vacuo. 

Glycolic  iodacetin  is,  at  ordinary  temperatures,  an  oily  liquid,  having 
»  sweetish  pungent  taste;  at  low  temperatures  it  crystallises  in  tables. 
It  sinks  in  water,  and  is  insoluble  in  that  liquid,  but  dissolves  in  alcohol 
and  ether.  Heated  with  potash,  it  yields  iodide  of  potassium;  acetate  of 
potash,  and  oxide  of  ethylene   (Simpson). 

8impson. 

a,  b,  c, 

8  C     48     ....     22*42     21*95    ....     2230    ....     2262 

7H    7     ....       3*27     3-31     ....       350     ....       3-43 

I      127     ....     14-96 

40    32     ....     59-35 ,^ 

C^H'IO*    214     ....  10000 

«  and  b  were  prepared  from  a  mixture  of  glycol  and  acetic  add;  e  from  momoetatfl 
of  cthykne.    (Simpson.) 
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Oxataie  of  Ethylene.  C**(C*H*)0'.  —  Appears  to  be  formed  by  tbo 
action  of  bromide  of  ethylene  on  oxalate  of  silver.  100  grms.  of  tbi» 
salt  were  triturated  with  60  grms  of  bromide  of  ethyleney  and  the  mix- 
ture was  heated  to  100°  for  several  days.  The  residue  was  then 
exhausted  with  ether,  the  ethereal  solution  treated  with  lime,  and  the 
liquid  filtered  and  distilled  in  the  water-bath.  A  small  quantity  of 
liquid  remained,  having  a  saccharine  taste^  insoluble  in  water,  boiling  at 
a  high  temperature,  but  appearing  to  decompose  by  distillation.  Treated 
with  ammonia  it  gave  immediately  a  precipitate  of  oxamide  (Wortz, 
N,  Ann,  Chim.  Phjs.  55,  438). 

Bihutyrate  of  Elhyhne.—C^R'^O^  =  C*H*(C»H'0«)»0*.  BihUrtii 
of  Glycol,  Glycol  dibulyrique.  —  Obtained  by  heating  for  several  hours  on 
the  water-bath,  a  paste  composed  of  90  grms.  (2  At.)  butyrato  of  silrer, 
48  grms.  (1  At.)  of  bromide  of  ethylene,  and  a  sufficient  ^nantity  of 
butyric  acid,  exhausting  the  product  with  ether,  and  distilling.  After 
the  ether  has  passed  over,  the  greater  part  of  the  remaining  liquid  dUstila 
between  230''  and  240^  and  hy  fractional  distillation,  butyrate  of  ethy- 
lene is  obtained  boiling  between  239°  and  241°. 

Colourless  liquid,  having  a  strong  butyric  odour,  which  is  rather  ] 


sistent  when  the  liauid  is  rubbed  on  the  skin.  Sp.  gr.  1*024  atO°.  do\\m 
at  about  240°  and  aistils  without  alteration.  Peneotly  insoluble  in  water, 
but  dissolves  in  all  proportions  in  alcohol  or  ether. 


20  C    

18  H    

120    .. 

18     .. 

..     59-40     ... 
...      8-91     ... 
...     31-69     ... 

Wurtx. 

59-03 

9-18 

4  O    

32     . 

31-79 

C^HW'O^      

170     . 

...  100-00    ... 

100-00 

0*535  grm.  of  the  abore  product,  boiling  at  240%  heated  in  a  aealed  tube  with  > 
standard  solution  of  baryta- water,  neutralised  a  quantity  of  baryta  equivalent  to  0'24C 
of  monohydrated  sulphuric  acid,  corresponding  to  0*442  butyric  acid.  Henee  1  At 
butyric  glycol  contains  1*89  At.,  that  is  to  say,  2  At.  butyric  add.— -0-310  grm.  of  thf 
product,  boiling  at  230**,  similarly  treated,  neutralised  a  quantity  of  baryta  correspood- 
ing  to  0*150  grm.  of  monohydrated  sulphuric  acid,  and  therefore  eqoiTalent  to  0'S69 
butyric  acid,  which  gives  1*99  or  2  At.  butyric  acid  for  1  At.  of  the  compoand  analjfcd 
O^'urtz). 

GlycoUc  Cldorohutyrln.  C>»H"C10*  =  C*H*,(?H'0*,C1.  — Prepawd, 
similarly  to  glycolic  chloracetin,  by  passing  dry  hydrochloric  acid  gaa 
through  a  mixture  of  equivalent  quantities  of  butyric  ucid  and  glycol, 
heated  to  100^; 

C^H*,H-,0«     +     C'H'OSH     +     HCl     «     C^H^C«H*0^,C1     +     4H0. 

The  product  must  bo  well  washed  with  water,  dried  over  chloride  of 
calcium  and  distilled.  The  greater  part  goes  over  between  IGO""  and 
182^,  and  on  rectifving  this  di.otillato,  the  portion  which  distils  between 
175°  and  182^  yields  the  chlorobutyrin.  (Simpson,  Proc,  Boy.  Soc.  lO, 
117). 

Colourless  liauid,  having  a  pungent,  somewhat  bitter  taste,  sp.  p* 
10854  at  0\  lioils  at  about  liiO°.  Insoluble  in  water,  but  freely  sola- 
ble  in  alcohol. 
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12  C  

72-0  ., 

...  47-84  ... 
...   7-30  ..., 
..  23-58  ..., 
...  21-28  ... 

Simpson. 
47-76 

11  H  

11  0  .. 

7-81 

CI  

, 35-5  .. 

23-88 

4  0  

32-0  ., 

21-05 

C»H"C10<   .... 

150-5  . 

...  100-00  ... 

100-00 

Olycolio  clilorobatjrin  is  decomposed  with  difficulty  bj  a  boiling 
flolutioQ  of  potash,  bot  readily  by  solid  potash,  yielding  chloride  of  potas- 
num,  butyrate  of  potash^  and  oxide  of  ethylene.  With  acetate  of  silver 
it  yields  acetobutyrate  of  ethylene.     (Simpson.) 

AcetohutyrateofEihylme.  —  C'm''0^  =  C»H*,C*H»0*,C''H'0*.— 5«/yro- 
meiaie  qf  Glycol,  Glycolie  Aeetobutyrin  or  Butyroacetin.  —  Prepared  by  heating 
eqniralent  quantities  of  glycolie  chloracetin  and  batyrate  of  silver  in  a 
loDg-necked  flask  to  between  lOO'^  and  200°>  till  all  the  silver-salt  is  con- 
veited  into  chloride : 

C<H^C<HW,a     +     C^H^O^Ag     =     C^HSC^H^OSCSH^O^     +     AgCl. 

The  product  is  digested  with  ether^  filtered  and  distilled.  As  soon  as  the 
ether  has  passed  off^  the  thermometer  rises  quickly  to  180^  and  between 
180^  and  215**  almost  the  whole  passes  over;  and  this  portion,  submitted 
to  fractional  distillation,  yields  acetobutyrate  of  ethylene  between 
208^  and  215°.  —  2.  By  heating  in  like  manner  a  mixture  of  glycolie 
efalorobntyrin  and  acetate  of  silver,  care  being  taken  however  that  the 
temperature  does  not  rise  above  150°.     (Simpson.) 

Colourless  liquid,  heavier  than  water,  insoluble  in  water,  but  soluble 
in  alcohoL  It  has  a  bitter  pungent  taste.  [It  is  very  stable,  solution  of 
potash  decomposing  it  but  slowly,  even  at  the  boiling  heat. 

Simpson. 


18  C  

....  108  i 

...  55-17  .... 
...   8-04  .... 
...  36-79  .... 

a. 
....  64-31  .. 
....   8-20  .. 

b. 
..  55-58  .. 
..   7-97  .. 

c. 
..  56-29 

14  H  

8  0  

....  14  . 
....  64  . 

..   8-75 

C»H"0« .... 

....  186  . 

...  100-00 

a  and  h  were  prepared  by  the  first  method,  e  by  the  second ;  the  latter  could  not 
be  purified  on  account  of  the  smallness  of  the  quantity  available.    (Simpson). 

BSfenioate  of  Ethylene.  C»H"0''  =  C*H*(C>*H»0«)«,0*.  —  Glycol  diben. 
9oique,  68  grms.  of  benzoate  of  silver  (rather  more  than  2  At.)  and  29  grms. 
(1  At.^  bromide  of  ethylene  are  heated  for  several  days  to  100"^  in  a  long- 
neckea  flask;  the  product  is  taken  up  with  ether,  and  the  solution  is  treated 
with  a  small  quantity  of  slaked  lime,  then  filtered  and  distilled  in  the 
water-bath.  The  residue  on  cooling  becomes  filled  with  crystals,  which 
are  to  be  separated  from  the  mother-liquor,  pressed  between  paper,  and 
purified  by  several  recrystallizations  from  ether. 

B;^  spontaneous  evaporation  of  tbe  ethereal  solution,  the  compound  is 
deposited  in  shining,  colourless,  right  rhomboidal  prisms,  which  melt  at 
67^,  forming  a  liquid  which  boils  at  a  temperature  above  the  boiling  point 
of  mercnry,  and  distils  without  alteration  (Wurtz^  iV.  Ann.  Chim.  Fhys. 
55,  437). 

VOL.  xm.  ^  -p 
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Worts. 

32  C  192    ....    7111     .. 71-16 

14  H 14     ....       518 556 

8  0 64     ....    23-71     23-49 

-  •■ 

C«H"0*  270    ....  100-00    10000 

Bibenzoate  of  ethylene  is  decomposed  when  heated,  even  with  dSnte 
potash,  yielding  glycol  and  boDzoate  of  potash.  0-713  grm.  stpooified  witk 
pure  potash,  then  neutralised  with  nitric  add  and  precipitated  by  nitnts  of  aJQter,  jiaMrf 
1-142  grm.  of  bensoate  of  silver.  Hence  it  may  be  inferred  that  1  At.  ef  ^e  eoapoaii 
contains  1*9,  that  is  to  say  2  At.  of  bensoic  add.    (Worts.) 

Bi^tearate  of  Ethylene.  C"H'JO»  =  C;H*(C^*0«)*0*.  — Obtainrfby 
decomposing  stearate  of  silver  with  bromide  of  ethylene,  and  tneatiiig  the 
product  with  ether,  &c.^  as  in  the  preparation  of  the  preoeding  oompoond. 
Small  light,  shining  scales,  melting  at  76^  and  haying  rerj  mneh  the 
aspect  of  stearin.     (Wnrtz.) 


76  C     

74  H    «. 

8  0    

456    . 

74    . 

64    .. 

...    76-76 
...     12-46 
...     10-78 

Worts. 

76-25 

12-69 

11*16 

C7*B7*o* 

594     . 

...  100-00 

100-00 

GlyoxyUc  Acid.     C»H«0-. 
Debus.    Ann.  Pharm,  110,  316;  abstr.  Proc.  Roy.  Soe.  9,  7il« 

Formation  by  oxidation  of  glycol  (p.  423).  — It  is  also  formed,  as  an  in- 
termediate product  in  the  oxidation  of  glyoxal  OHH)*,  by  nitric  acid,  tl»e 
aitimate  prod  act  of  the  reaction  being  oxalic  acid  OHH)*. 

Glyoxyl<ite  of  Ammonia.  C*H(NH*)0'.  —  Prepared  by  precipitatiog 
glyoxylate  of  lime  with  its  equivalent  quantity  of  oxalate  of  ammoDift 
and  evaporating  the  filtrate  over  oil  of  vitriol  in  vacuo.  It  is  then 
obtained  in  small  colourless  prismatic  crystals  which  dissolve  readilj  in 
water.  The  concentrated  solution  turns  yellow  when  boiled  or  when 
evaporated  at  100^  With  nitrate  of  silver  and  acetate  of  lead,  it  fomu 
crystalline  precipitates  at  once,  but  with  sulphate  of  copper,  after  aome 
time  only.  Potash  evolves  ammonia  from  it,  even  at  common  tempen- 
tures. 

Dried  in  vacuo  oter  oil  qf  vitriol.  Deboi. 

4C    24     ....    26-37    2696    ....    26-74 

5  H  5     ....       5-49    5-70     ....       582 

N  14     ....     15-40 

6  O  48     ....     52-74 

C*U(NIP)0«    ....     91     ....   10000 

The  composition  of  this  salt  shows  that  the  formola  of  (lyoxylic  aeid  is  CH'O'' 
not  C<n*0"  (xii,  506).  Ncrerthelfss,  roost  of  the  fclyozylates  contain  2  At.  water.  ^^ 
which  they  cannot  be  deprived  wiJuut  decomposition. 
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GlyoxyMe  of  Baryta.  C*HBaO»  -h  4 HO.  —  Prepared  by  digesting 
dilated  glyoxjlic  acid  at  ordinary  temperatures  with  carbonate  of  baryta 
till  the  acid  is  completely  neutralized,  and  evaporating  the  filtrate  in 
Taeoo.  At  a  certain  degree  of  concentration,  the  salt  begins  to  separate 
in  small  white  crystals.  It  is  partly  resolved  into  glycolic  acid  and 
oxalate  of  baryta,  when  heated  to  1 20°,  or  when  its  aqueous  solution  is 
raised  to  the  boiling  point.  With  lime-water,  acetate  of  lead,  and  nitrate 
of  silver,  it  behaves  like  the  lime-salt.  —  By  analysis  it  gives  39*4  p.c. 
barinmy  the  above  formula  requiring  38 '9  p.c. 

eiyoxylateo/Lime.  C*HCaO«  +  4H0.  (xii.  507).  — Lime-water  added 
to  the  solution  of  this  salt  immediately  produces  a  copious  precipitate, 
which,  immediately  after  its  formation,  dissolves  readily  in  acetic  acid, 
but  if  left  to  itself  for  a  while,  or  more  quickly  if  boiled  for  a  few  seconds 
with  the  liquid,  becomes  insoluble  in  acetic  acid,  being  in  fact  resolved 
into  glyoolate  and  oxalate  of  lime  : 

2C<HCtO«     +     CaH02     =     C^Ca^O"     +     C*H«CaO». 

This  reaction  affords  the  means  of  separating  glyoxylic  from  glycolic  acid, 
when  the  two  occur  together,  a  solution  of  pure  glycolate  of  lime  not 
being  precipitated  by  lime-water.  It  also  serves  for  the  quantitative 
estimation  of  glyoxjlic  acid,  128  pts.  (1  At.)  of  oxalate  of  lime  (C^H'O") 
corresponding  to  222  pts.  (1  At.)  of  the  glyoxylate  (C^HCaO*  +  4H0). 

Olyoxplate  of  Zinc.  C*HZnO«  +  4H0. — Produced  as  a  white  crystal- 
line precipitate  by  adding  a  strong  solution  of  glyoxylate  of  lime  to 
acetate  of  zinc.  It  dissolves,  sparingly  in  water,  easily  in  acetic  acid, 
hydrochloric  acid,  and  caustic  potash.  After  drying  ovor  oil  of  vitriol, 
it  gave  by  analysis  38  09  and  38*73  p.c.  zinc,  the  formula  requiring 
97*64  per  cent.  The  4  At.  water  cannot  be  removed  without  decomposing 
the  salt. 

Glyoxylate  of  Silver.  OHAgO*  +  2H0  is  obtained  as  a  white  crystal- 
line powder  by  precipitating  nitrate  of  silver  with  glyoxylate  of  ammonia. 
It  is  but  sparingly  soluble  in  cold  water,  and  is  rapidly  decomposed  by 
light.  Analysis  gave  54*1  and  53*9  p.c.  silver,  the  formula  requiring  64*2 
per  cent.     (Debus.) 


GlycoUc  Acid.    OHW 

KkkvlL    Ann.  Pharm.  105,  286. 

Formation  from  Chloracetic  Acid.  —  The  suggestion  of  R.  Hofmann 
(xii,  539)  that  glycolic  acid  is  formed,  together  with  a  metallic  chloride, 
when  a  hydrated  salt  of  chloracetic  acid  is  decomposed  by  heat,  according 
to  the  equation, 

C^H^CIMO*     +     2H0     =     Ma     +     C<H<0« 
has  been  confirmed  by  Kekul6.    Chloracetate  of  potash,  heated,  iox  ^tcl^ 


IpMtifitkiqwtfaJte 


^fi«r. 

KcMd. 

<e  — 

»i    ^    ttlf 

I3*ff 

MM 

»     .      ^" 

a-is 

€h, 

»  _  mm 

—   ti^i 

f^    .— 

m        m^^ 
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ALDEHYDE.  437 

The  glycolate  of  lime  which  Debus  obtained,  together  with  glyoxylato, 
by  oxidising  glycol  with  nitric  acid,  &c.  (p.  422),  contained  5  At.  water 
of  crystallization ;  that  which  he  had  previously  obtained  (xii,  509)  by 
neutralising  glycolic  acid  with  chalk  and  precipitating  with  alcohol,  con« 
tained,  after  drying  over  oil  of  vitriol,  only  3  At  water.  The  5-atom  salt 
i^pears  to  give  up  part  of  its  water,  when  kept  for  some  time  over  oil  of 
vitriol,  the  crystals  losing  their  lastre.    (Debus.) 

GlyeclaU  of  hartfta,  prepared  like  the  lime-salt,  forms  large  transpa- 
rent colourless  crystals  when  the  solution  is  not  too  much  concentrated  j 
if  it  be  evaporated  to  a  syrup,  the  salt  separates  in  crystalline  crusts. 

OlycclaU  of  Lead.  —  A  hot  aqueous  solution  of  the  lime-salt  mixed 
with  acetate  of  lead,  yields  on  cooling  small  needles  grouped  in  nodules. 

Olycolate  of  Silver.  —  On  mixing  a  hot  aqueous  solution  of  glycol  ate 
of  lime  with  nitrate  of  silver,  glycolate  of  silver  separates  on  cooling 
in  crystalline  spangles  if  the  solution  is  rather  strong;  from  a  more  dilute 
solution  it  is  deposited  in  laminsd,  more  than  a  line  in  length.  It  iB 
sparingly  soluble  m  cold  water;  hot  water  dissolves  it,  with  decomposition 
and  rrauction  of  silver.  It  is  insoluble  in  alcohol,  and  is  precipitated 
by  alcohol  in  spangles  from  its  aqueous  solution. 

At  lOO*"  Kekul^. 

4  C    24    ....  1311     13-12 

3H  3    ....  1-64    1-65 

Ag 108    ....  59-02    69-03 

6  0    48     ....  26-23    2620 

CWAgO* 183    ....  100-00    10000 


Page  274. 

Aldehyde. 

Formation  from  Acetal. — When  acetal  is  heated  for  two  days  with 
glacial  acetic  acid  to  a  temperature  between  1 50"  and  200%  aldehyde  is 
formed,  together  with  acetic  ether  and  alcohol,  the  aldehyde  passing  over 
below  60°  when  the  product  is  distilled ; 


Acetal.         Acetic  acid.        Aldehyde.       Acetic  ether.       Alcohol. 
Acetal  distilled  with  acetic  anhydride,  yields  aldehyde  and  acetic  ether: 
CWH^O*     +     C8H«0«     =     OH*02     +     2C«H«0< 

A  few  drops  of  a  liquid  are  also  obtuned,  which  boils  above  150%  and  is 

Srobably  the  compound  of  aldehyde  and  acetic  anhydride  discovered  by 
euther  (Beilstein,  Compt,  ren(i.  48, 1121), 


■^•^    iJ ••***•*  **^  cluomlc  meid  on  alc^bolf  um 

"•**«y  ^iLUBiitjr  0f  tlie  prwlacfc  it  lae  ii  fk 

^^    ,     cr  cMogide  of  c^lfitiin,  P&rtlj  or  icooaitrf * 

]pmf  tame  ii  beeotnee  oxidized  »to  a^lit  Mii  Ij 

■^^ — ^^  av«id  tJbeae  ine(mTetii«]iee%  Sti^lct  (/. « 

^aicli  the  mstefuilt  ftn  iniiA  lit 

,         ^   i«  plaeed  an  urtmrngewml  dUh 

_    »  ooiiAect^d  by  &  beat  tobe  »ili» 
i»  itaelf  eonQec-t^  witli  a  eeeou^  Teat 
two  tliird«   filled    with  aaiijih^Qs  <tk 
d  whli  M  mixture  of  i^e  and  ^i,  wi ti< 
witk  m%%eT  between  SO'  and  60^ 
Mwmi  «%  iO^ls,  of  *k^ol,  150  biciromAte  of  pani 
qpt  »  fM^^MWO  anlpbarie  acid  diluted  witj*  tiwi 
«f^«lfi.    He  Mil  and  water  are  firs*  mixed  ut^^ 
m^M,the  alcohol  is  added  to  H,  m 

_ _      _afceed  10  to  the  retort,  wk\di  ii  ■^ 

wmlmm^  Ml  tt^wixtmr©  of  alcohol,  wat«y,  ud  # 

^-»if  «MMte  Eke  nwiiier,   b  added  to  it  W  i«i 

Afv  Wi^  ttikm  not  to  add  the  liquid  hA%  fDoaiii 

if  tiht  lalBrt  to  hmL     Tbe  Ttrtort  should  U  <rf  fdk  • 

»  it  to^mfeom  ott^ibiid,  and  msBt  bt  |rt<^ 

thictt^  tb^  taboliu?  nearljf  to  tliA  bMaa^ 

-  *  u  iatrodaced  ioto  the  reborLtteinil 

bei^apoo  tbe   coeteutt  bifii  i»W 

*  Tttj  g«BU«  beat  Diait  1«  mM 

4  ett  tMkm^  out  tbe  fuiiiie!  tube,  tiit  mi^ 


a  tfci  imM  »  to  >pplv  a  gentle  beat  to  iko  J 

».»  a&  to  drive  the  conient^  tlinttfc^ 

-       w.  Vf  .•*'**^-^    obeetred,  »  ImH^  Ii 

W^     W^m^  alceW*  aeetaJ,   and  ac«tir  etbn;  ll« 

l»ck  inlo  tb©  rt>cetTer«  wbilo  tkiU** 

panlT  m  the   first    cylbdrwaJ  f^ 

el00r. 
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Wken  tbe  diBiillAtion  is  ended,  the  contents  of  the  two  cylinders  are 
mixed  and  saturated  in  a  well  cooled  vessel  with  dry  ammonia  gas,  intro- 
duced through  a  rery  wide  conducting  tube;  the  liquid  is  then  left  for 
twelve  hours,  and  the  separated  crystals  of  aldehyde-ammonia  are 
removed.  1*110  ethereal  mother- liquor  yields  after  some  time  an  addi- 
tional quantity  of  that  compound  in  very  large  well  developed  crystals. 
100  pts.  of  alcohol  yield  by  this  process  aoout  40  pts.  of  aldehyde- 
ammonia. 

To  separate  the  aldehyde,  the  ammonia-compound  is  decomposed  by 
dilute  sulphuric  acid,  in  a  flask  connected  with  a  second  flask  containing 
ehloride  of  calcium,  and  thoroughly  cooled,  the  conducting  tube  passing 
down  into  it  deep  enough  to  come  into  contact  with  the  chloride  of 
calclmn.  This  second  flask  is  also  connected  with  the  worm  of  the 
diphl^gmator,  which  is  now  to  be  used  as  a  condensing  apparatus,  and 
filled  with  ice  and  water.  As  soon  as  all  the  aldehyde  is  distilled  over  into 
the  second  flask,  the  connecting  tube  between  the  two  flasks  is  sealed 
in  the  middle^  and  a  gentle  heat  is  applied  to  drive  the  aldehyde  through 
the  dephl^mator,  whence  it  passes  into  a  cooled  receiver, 

Deeampantions  of  Aldehyde,  —  1 .  Dry  hydrochloric  acid  gas  passed  to 
Qitumtion  into  aldehyde,  kept  cool  by  a  freezing  mixture,  converts  it 
i^io  oxyehloride  of  eiSiylidene^  C®H®Ci*0'  (Lieben,  p.453),  which  may  be 
regarded  as  a  double  molecule  of  aldehyde,  in  which  2  At  0  are  replaced 
by  2  At  CI. 

2C*H<02     +     2HCI     =»     C8H8C1202     +     2HO. 

Gteuther  &  Cartmell  {Proc,  Roy.  Soc.  10,  1 10),  have  also  obtained,  by  the 
action  of  hydrochloric  acid  on  aldehyde,  the  compound  C"H"C1'0*,  in 
which  2  At.  0  in  a  triple  molecule  of  aldehyde  (C^H^O')  are  replaced 
by  2  At.  CL 

2.  With  peniachloride  of  phosplMriu,  aldehyde  forms  chloride  of 
etkylidene,  an  oily  liquid,  isomeric  with  Dutch  liquid,  but  distinguished 
therefrom  by  its  lower  boiling  point  and  specific  gravity ;  and  by  not 
being  decomposed  by  alcoholic  potash  in  the  cold,  and  but  slowly  when 
heated. 

3.  Pentabromide  of  phosphorus,  in  like  manner  converts  aldehyde 
into  bromide  of  ethylidene  C^H^Br* ;  and  this  compound  treated  with 
eihylaUofsoda,  yields  acetal,  C*'H"0*: 

C«H<Br»     +     2(C^H«,Na,0«)     =     2NaBr     +     Cm\(C*W)^,0*, 

4.  Aldehyde  mixed  with  twice  its  volume  of  anhydrous  alcohol,  and 
eatvated  in  the  cold  with  dry  hydrochloric  acid  gas,  yields  the  compound 
(?H*C10>  (p.  454); 

C<H<0»     +     C*HH)2     +     HCl     «     C8HKnO«     +     2H0, 

and  this  compound  treated  with  ethylate  of  sodium  yields  acetal: 

C«H»C10*     +     Cm»NaO«     =     NaCl     +     C^RWO*, 

This  is  an  easier  method  of  converting  aldehyde  into  acetal>  than  the 
former.    (Wurtz  ^  FrapolU,  Ann.  Pharm.  108,  228.) 
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5.  Chlorocarbonio  oxide  (phosgene)  oonverts  aldehyde  Into  ekUnweUnt, 
C^H'Cli  with  evolution  of  hydrochloric  and  carbonic  acida  : 

C^HW     +     2C0C1    -     C*H«C1     -•-     HCl     +     2C0«. 

This  reaction  seems  to  shew  that  the  rational  formula  of  aldehyde  is 
^{}' j  0«,  rather  than  C*H»0«,H.  (Hamitz-Hamitiky,  Ann.  Pham. 
Ill,  192.) 

Compound  of  Aldehyde  with  Acetic  Anhydride.  C"H**0*  = 
C^H«O^C^H>0^  —  when  equivalent  weights  of  aldehyde  and  acetie 
anhydride  are  heated  in  a  sealed  tube  to  180^,  for  twelve  hours,  and  the 
product  is  distilled,  free  aldehyde  and  acetic  anhydride  pass  over  first, 
and  afterwards,  chiefly  between  160°  and  170°,  a  liquid,  which,  after  being 
washed  with  hot  water  and  dried  over  chloride  of  <»lcium,  boils  con- 
stantly at  168*8°.  This  is  the  compound  in  question.  It  has  an  allii- 
ceous  odour,  and  an  acid  reaction,  arising  probably  from  slight  decompo* 
sition  during  distillation.  Heated  with  hydrate  of  potash,  it  tnns 
brown,  gives  out  the  same  peculiar  odour  as  aldehyde  itsc^  when 
similarly  treated,  and  yields  acetate  of  potash.  It  is  not  decomposed  by 
anhydrous  baryta,  but  if  water  is  present,  the  same  action  tadcee  place  as 
with  potash.  Heated  with  nitrate  of  silver  and  excess  of  ammonia,  it 
throws  down  grey  metallic  silver.    (A.  Geuther,  Ann  Fharm.  106, 249.) 

Gteutlier. 


tf.  *.  e.  "- 

12  C  72    ....    49-32    48-99  ....  50-81  ..^  49-82 

10  H  10    ....      6-85     6-96  ....  6-74  ....      6*96 

8  O  64     ....     43-83     44-05  ....  42*45  ....  43-22 

C>2HW0» 146    ....  100-00    100-00    ....  100-00    ..„  100-00 

a,  5,  and  c  were  fit>m  two  different  preparations ;  h  was  not  washed  with  watcff 
but  purified  by  simple  rectification ;  c  was  the  product  b  after  washing  with  hot  aid 
cold  water,  and  distillation. 

The  compound  is  metameric  with  biacetate  of  ethylene,  C*H^,(C*HH)')*«0*« 
Aldehyde  heated  with  glacial  acetic  add  does  not  appear  to  unite  with  it^      (Ges- 
ther.) 

Aldehyde  appears  to  combine  with  benzoic  and  succinic  anhydrideii 
(Geuther.) 

Compound  of  Aldehyde  vnth  Chloride  of  Acetyl  OH*0*  +  C*HHW 
=  C^H^CIO^.  —  Produced  bv  heating  a  mixture  of  aldehyde  and  chlorids 
of  acetyl  to  100%  in  a  sealed  tube  for  three  hours.  No  eas  is  evolved  oa 
opening  the  tube;  the  contents  distil  over  completely  between  90^  aad 
140'';  and  by  fractional  distillation,  the  compound  of  aldehyde  and 
chloride  of  acetyl  is  obtained,  boiling  between  120^  and  124^.— It  ti 
lighter  than  water,  and  is  decomposed  by  water,  very  slowly  in  the  col4 
more  quickly  when  heated.  It  dissolves  readily  in  dilute  potasb-lej, 
with  formation  of  chloride  of  potassium  and  acetate  of  potash^  and  sepa- 
ration of  aldehyde,  which  is  partially  resinized  by  the  potash.  With 
moist  oxide  of  silver,  it  yields  chloride  and  acetate  of  silver.  (H.  SimpeoOf 
Compt.  rend.  47,  874;  Ann,  Phai-m.  109,  156.) 
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Simpson* 

8C   48-0    ....    39-18    38-65    ....    38-98 

7  H  7-0    ....      5-71    5-68    ....      5*77 

CI 35-5     ....    28-97    28-00 

4  0  32-0    ....    26-14 

CH'CiO* 122-5     ....  100-00 

Isomeric  with  glyoolic  cbloracetin  (p.  432),  and  identical  with  the  compound 
which  Worts  obtain^  by  the  action  of  chlorine  on  aldehyde  (zii,  536),  and  regarded  as 
produced  by  the  substitution  of  1  At.  CI  for  1  At.  H  in  a  double  molecule  of  aldehyde 
CH^CH.  Simpson  supposes  that  chloride  of  acetyl  is  first  formed  by  the  action  of 
dilorine  upon  a  portion  of  the  aldehyde,  and  then  unites  with  the  remainder. 


Page  281. 


Actum  of  StUphuj^ous  Acid  Gas  on  Aldehyde.  —  Modijications  of 
Ald^yde.  —  Dry  sulphurous  acid  gas  passed  into  anhydrous  aldehyde 
in  a  Teasel  surrounded  with  cold  water,  is  rapidly  absorbed,  1 1  pts.  of 
aldehyde  absorbing  19  pts.  of  the  acid,  whilst  an  increase  of  volume 
takes  place. 

Hie  absorption-coefficient  of  aldehyde  for  sulphurous  acid  gas  is  1*4  times  as 
great  as  that  of  alcohol,  and  7  times  as  great  as  that  of  water.  No  chemical  combine- 
tion  appears  to  take  place ;  as,  on  passing  a  stream  of  carbonic  add  through  the  liquid 
at  a  slightly  derated  temperature,  all  the  sulphurous  acid  is  expelled.  (Geuther  &  Cart* 
Bdl,  Proc.  Boy.  Soe.  10,  111). 

£lald^yde,  —  When  aldehyde  saturated  with  sulphurous  acid,  is  left 
for  about  a  week  at  ordinary  temperatures,  in  a  well-stoppered  bottle, 
it  changes  almost  entirely  into  the  solid  and  fusible  modification,  called 
elaldehyde.  —  To  obtain  this  body  pure,  the  liquid  is  mixed  with  as 
mueh  water  as  is  necessary  to  dissolve  it;  the  acid  is  saturated  by  degrees 
with  chalk;  and  the  liquid  is  distilled  as  long  as  any  drops  pass  into  the 
reeeirer.  The  common  aldehyde  is  separated  in  the  resinous  form  by 
digestion  with  potash,  and  by  repeated  distillation,  the  elaldehyde  may 
be  obtained  free  from  everything  but  a  little  water.  (Geuther  & 
Cartmell.) 

Elaldehyde  thus  obtained,  boils  at  124^  and  solidifies  at  10%  starting 
into  crystals,  which  likewise  melt  at  10^.  Analysis  shews  that  it  is 
isomeric  or  polymeric  with  common  aldehyde.  It  appears  also  to  be 
identical  with  the  modification  which  Weidenbusch  obtained  (viii,  277),  by 
the  action  of  sulphuric  or  nitric  acid  upon  aldehyde,  at  low  temperatures. 
This  modification  boiled  at  125^  and  solidified  at  low  temperatures. 
Geuther  and  Cartmell  are  also  of  opinion,  that  the  elaldehyde  of  Fehlin^ 
(viii,  281)  is  likewise  the  same  modification;  but  Fehling's  product  boiled 
at  94%  solidified  at  0%  and  melted  again  at  2°;  indeed,  the  only  point  in 
which  it  appears  to  agree  with  that  obtained  by  Weidenbusch,  is  the 
ymonr- density,  which,  as  determined  by  Fehfing,  is  4*52^  that  of 
Weidenbusch's  modification  being  4'58« 


«Gr 


Acetic  Acnd* 

^^^  M  f^u«i  in  the  ii<M»JM    _^ 

7"^  !!rr  " "'  'm^^^r  with,  ofl  of  mrpeotmc,  in  %hB  ii^iUnrfii 

I  tad  if  per  ee«L  ol  the  feein,  aoa   contains  from  10  to  11  vm^d 
(Clir.  GfimiB,  Amm.  PAarm.  107,  255). 


^^^B^i^  .^^f**"  •*^''/*'  foFmed,  togetber  with  oth«rid^jr* 
"S  ^W^^'^  pwtrelfcetioii  of  jMst  (A.  Miller,  /,  m  (^.|^ 
;  0.  Hn»,  di^  171),  ftwi  of  whemt-floiLr  (Sollirait^  itfaafwiHit 
b^  AriiDiiMNi  «f  fttft  (SsUiTmiL,  t&«f,  igs);  in  ihi  |^i \mlmt 

•f  d»Nte  orme  (Klinger,   ..£».  PIva  Wk  t| 
^'Atfm.  IS5€,  712XMtliiaflli^ 


Bj  the  Miioii  of 


*     C*B^iMH 


1 


m  m  w^mme&i  aalati<m  of  ojic-HiethjLaa5^BiJ»« 
■%^fiM^  Mii ttter);  the  msulQji^  ae|||  i^gm  ^^  ^^ 
any,  Mil  l»  «»ttiF«ft  tJje  remain la^  Iree  codiiiB  »»»■ 
^  ,  which  mtM  wa^  decorapofie  water  m  vialentJj  »«  p«f«  »iiH^ 
_  ihfl  Moati«lwu  ^iifll^  with  eioesa  of  dilute  siif|iliBm«ii  ii 
Mid  lk|aid  shen  |w»ad  ovtr,  eii.:bitmg  distiactlj  the  ta^fe  wl  «tat  i 
momt  wM,  Whea  wdii^ed  and  aatamtod  with  asi4e  of  mlm,  I 
mkM  ft  iftlt  eonuiniaf  €4-00  wM  $4iBU  p.  e.  flitv^,  ihi  fomh 
C'iFlgO*,  rt^filnnf  54*67  fi.  e,  —  Oa  iaioratitig  aaotfaer  'tpartaoa  d  ^ 
m&i  lH|aid  with  carixmate  «l  eeda,  ao4  dktilling  the  raralliat  miirf 
wiih  ai«ealoQ£  aowl,  euxxljl  vas  erolved  in  oonfiidatabla  oaiafilf 
( WaiikljTi,  Jmm.  rkarm.  Ml,  «34.)  ^        ^ 

IV  ihw  thtfl  th»  «oetie  wad  did  acA  iwdl  friMi   ^e  QStdatioB  of  te  ^«  ^ 


'■i<hjl  aai  vixcd,  iliQthfT  fMliuu  i>f  tlili  impm^  ,.„,^ 
■M^  Mw^ry  aa  ib»t^  «nd  Ate  dtatilkd  wiUi  colnborw  « 
of  n«ic  aad  oodd  be  daEodaii  in  tli^e  disiilkte.     (^  ioklmj 


jTt-Wdiw.  —  IW  fennMioa  of  »MlJeMl3rdrid«  bv-UieMluNi 
ttmd  bT  I'wiM  (J*"-  f*«*.  IW,  S98),  mad  hf  '^ 
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AoeUmUraie  of  Baryta,  C*H»BaO*,BaNO«  +  8  HO.— Obtained  by 
diBSoIring  an  excess  of  nitrate  of  baiyta  in  a  hot  concentrated  solution 
of  the  acetate.  Nitrate  of  bar^rta  crystallizes  oat  first,  and  the  mother- 
llqaor  yields  the  doable  salt  in  large  right  rhombic  prisms.  (Locias, 
iim.  PAarm.  103,  113.) 


DrM  at  160^ 
2BaO 153*2     ....     59*33     

Lucius. 
.     59-23 

4  C 24*0    ....      9-30     

9*34 

3H 3-0    ....       1-16     

1-59 

3  0     ,..„ 24*0    ....       9-30 

NO*    54-0     ....     20-91 

C<H»B«0<,BaNO«....  2582 10000 

CryttalUied. 
C«H*B*0*,BaNO«    258-2     ....     78-2 

LucioB. 

8  HO    72-0    ....     21-8 

21*54 

C»H»BaO<,BaNO«  +  8Aq  ....  3302     ....  1000 

AeeUmUraU  of  StrorUia,  C*H»SrO*,SrNO«  +  3  HO.  —  A  solution  of 
acetate  and  nitrate  of  strontia  in  equivalent  proportions,  yields  this  salt 
by  spontaneous  evaporation,  in  large  limpid  tabular  crystals,  permanent 
ill  toe  urj  tlieir  formation  is  facilitated  by  the  presence  of  a  slight 
I  of  acetic  acid  in  the  solution.  (C.  y.  Ilatier^  J,  pr.  Chem.  74, 432). 
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AedaU  of  Alumina.  —  A  solution  of  ffelatinous  alumina  in  such  a 
onantity  of  acetic  acid,  as  to  ^ve  the  licjuid  a  density  of  8°  or  9*^  Baum6, 
aepoeita,  after  standing  for  some  weeks  in  a  closed  vessel,  a  more  or  less 
Giystalline  precipitate  of  acetate  of  alumina,  containing  AlH)',  2  OH'O^ 
4-  6  Aa.  It  is  insoluble  in  water,  sparingly  soluble  in  dilute  acids, 
readily  m  caustic  alkalis.     (C.  Tissier,  Compt.  rend,  47,  931.) 


Page  308. 

Double  Acetates  of  Uranium. 

P.  Wbsblskt.    J.  pr.  Chem.  75,  55. 

These  doable  salts  are  obtained  by  mixing  the  corresponding  single 
salts  in  equivalent  proportions,  and  recrystallizmg  with  addition  of  acetic 
add.  Their  general  formula  is  M0,2UH)»,3OH»0»  or  C*H»Mb*,2C*H» 
(UH)«)0*,  or  C"H*(Ui»M)0"  (U,  denoting  the  monatomic  radical  U"0«, 
and  M  any  other  monatomic  radical), 

[For  the  crystalline  forms  and  optical  properties,  see  Grailich'a  kryitaUop^hueki 
Uniertuehimgen  S.lblJ] 
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Strontio-uvanic  Acetate  forms  sulphur-yellow  crystals,  belonging  to 
the  square  prismatic  system.   Gives  off  10-06  p.  c.  (6  At)  water  at  200^ 


2  U«0» 288-0 

SrO  51-8 

3  C*HH)» 153-0 

OHO   54-0 

C^H»SrO*,2C*H»UiO<.+  OAq....  5408    ....  lOO'OO 


CkdciO'Uranic  Acetate.  Sulphur-yellow  crystals  belonging  to  the  rig^t 
prismatic  system.  Ratio  of  the  axes,  1: 0*9798 :0'd89.  reimaneiit  in 
the  air.    Gives  off  its  water  at  200^. 

Wetdikj. 


Wesdiky. 

52-67    .... 

....    53-08    ,..,    52-76 

9-47    .... 

....      8-89 

27-99 

9-87 

1006 

9  TT3n3 

288     .. 

..    53-23    .... 
..      5-18    ...., 
..    28-28 
..     13-31     .... 

•It*               . 
....      5-57  . 

....    12-61 

...  53-73  .... 
...    5-35 

57-83 

CaO    

28     .. 

3  C*H»0»   

153    .. 

8  HO 

72    .. 

C*H»CtO<,2C^H»UiO<  +  8Aq....  641    ....  lOO'OO 


Maffnesio-uranic  Acetate  crystallizes  in  the  right  prismatic  system. 
Ratio  of  axes  1  :  0*6042  : 0-8960.  The  crystals  exhibit  dichioiiBm  in  a 
much  higher  degree  than  those  of  uranic  nitrate.  They  effloresce  readOy 
in  the  air,  give  off  6  At.  water  over  oil  of  vitriol,  and  the  rest  when 
heated  to  200% 


21P03  288 

MgO 20 

3  C*¥LHfi 153 

12  HO    108 

C^H»MgO*,2C*H»UiO*  +  12Aq 569    ....  100-00 

Mangano8(huranic  Acetate  crystallizes  like  the  magnesia-salt,  hu  a 
yellow  colour,  likewise  effloresces  very  easily,  and  gives  off  all  its 
water  at  100°. 


WcMliky. 

50-62    50-72 

3-51     .. 

—      3-71 

26-89 

18-98    .. 

19-18 

2  U^O^  288-0 

MnO  35-6 

3  C^HW  153-0 

12  HO 108-0 


W«diky. 

49-28    . 

48-60 

6-08    . 

.....M               D'OO 

26-17 

18-47    . 

1816 

C<H'MnO*,2C<H»UiO<  +  12Aq  584-6    ....  10000 

ZincO'Uranic  Acetate  forms  sulphur-yellow  crystals  belonging  to  tlM 
right  prismatic  system,  does  not  give  off  water  when  placed  over  oH  of 
ritriol,  but  tarns  dingy  grey,  and  gives  off  its  water  at  180% 
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■  Wcselsky. 

^   HUW  288-0  ...  52-88  ,.m....    53-2     ....     5224 

ZnO 40-6  ....  7-45     ....       6*24 

S  C«H»0»    153-0  ....  28-09 

7  HO 63-0  ....  11-58     11-45 

-    C*H»ZnO<,2C<H»UiO<  +  7Aq 544-6    ....  100-00 

OobaU-uranic  Acetate  crystallizes  like  the  zinc-salt,  has  a  greenish- 
prown  colour^  which  becomes  darker  at  100^     At  180^  it  assumes  a 
jxejrish  violet  colour,  and  gives  off  its  water. 

Wcsclaky. 

3l  1W)» 288-0  ....  53-18  5270  ....  5259  ....  53-79 

•"    CoO 37-5  ....      6-93  6-40 

8  C*HH)» 153-0  ....  28-25  

7  HO    63-0  ....  11-64  11-71 

.C«HH3oO«,2C*H»UiO*  +  7Aq  ....   541-5  ....  100-00 

'  IRekd^ranic  Acetate  crystallizes  like  the  zinc  and  cobalt  salts,  has  an 

anierald  green  colour,  and  does  not  give  off  its  water  either  in  the  air  or 

'Orer  oil  of  vitriol    It  becomes  yellowish  at  100^  and  anhydrous  at  180°. 

Weaelsky. 


rSlTO>    2880    ....    5318    52-05....  ....53-04 

J-  WO. « 37-6    ....      6-94    n-71 


288  0  .. 

..  5318 

37-6  .. 

..   6-94 

153-0  .. 

..  28.25 

63-0  .. 

..  11.63 

ic«ffo> 

fHO 63-0    ....     11.63 11-49 

C«HWiO«,2C<H»UiO<  +  7Aq   541*6    ....  10000 

CttdnUo-urame  Acetate.  This  salt  differs  in  composition  from  all  the 
meeeding.  It  crystallizes  like  the  magnesia-salt,  and  exhibits  the  same 
oMiroKiBm.  Becomes  somewhat  opaque  after  long  exposure  to  the  air. 
At  180'',  it  melts  in  its  water  of  crystallization^  and  becomes  anhydrous. 

Wesdsky. 

U«0» 144  ,...  40-56  40-10  ....  40-62  ....  40-9 

CaO 64  ....  18-03  18*10 

tO«HH)» 102  ....  28-73 

ffHO    45  ....  12-68  13-56 


C«H>CaO<,C*H7UiO<  +  5Aq 355    ....  10000 
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JBastc  Acetate  of  Lead.  —  Litharge  dissolves  almost  instantly  in  a 
Bolntion  of  neutral  acetate  of  lead,  kept  in  a  state  of  ebullition  in  a  silver 
basin,  and  forms  the  basic  acetate.    (Rochleder,  J.  pr>  Chem.  7i,  28.) 


Pig«8S7. 


Thiacetic  Add.  C*HW)»»  C*TOig, 

This  acid,  Ant  obteined  b^  K^nM  la  1854  by  tbe  aeliw  rffMb- 
hide  of  phoaphoma  on  f^neul  Motie  «dd  (ix,  335),  ha»  bMii  mif 
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examined  by  Ulrich  (^nn.  Pharm.  109,  272),  who  haa  prepared  several 
of  ita  salts.  Moreover,  Jacquemin  &  Yosselmann  {Compi,  rend.  49,  371) 
have  shown  that  it  may  also  be  obtaiued  by  the  action  of  chloride  of 
acetyl  on  solphydrate  of  potassiam.  When  chloride  of  acetyl  is  added 
drop  by  drop  to  an  eqaivalent  quantity  of  the  snlphydrate  contained  in  a 
retort  famished  with  a  receiver,  an  energetic  action  immediately  takes 
|daeo,  attended  with  the  evolution  of  sufficient  heat  to  volatilise  a  por- 
tion of  the  chloride  of  acetyl.  On  cohobating  several  times  and  distilling, 
a  yellowish  liquid  is  at  length  obtained,  which  retains*  only  traces  of 
ehloride  of  acetyl.  It  distils'  almost  wholly  between  90^  and  100^  and 
by  fractional  distillation  a  liquid  is  obtained  boiling  at  93°,  and  exhibit- 
ing the  properties  of  thiacetic  acid  described  by  Kekul6. 

The  process  just  described  admits  of  generalisation,  and  may  be 
^>][^ied  to  the  preparation  of  the  sulphuretted  acids  of  all  the  acids  of  the 
•eries,  C*»H*»0*,  thus : 

OH*»-W,a     +     KHS»    =    Ka     +     C«»H^>0»1g,^ 


In  like  manner,  by  treating  monosulphide  of  potassium  with  the 
ehloridee  of  the  radicals  C*°H^~^0*,  the  sulphides  of  the  same  radicals, 
homologous  with  thiacetic  anhydride,  may  be  obtained, 

2OH»»->0*,a     +     2KS    «    2KC1     +     (OH»»-»0«)«S». 

Jaoqnemin  &  Yosselmann,  by  treating  sulphide  of  potassium  with  chloride 
of  acetyl,  have  obtained  thiacetic  anhydride,  (OHK)*)^,  agreeing  in  all 
respects  with  the  product  which  Kekul^  prepared  by  the  action  of  penta- 
sulphide  of  phosphorus  on  acetic  anhydride. 

Respecting  the  preparation  of  thiacetic  acid  hy  Kekul^'s  method,  Ulrich  gives 
tiie  fbUowing  details :  1  At.  finely  pulverised  pentasnlphide  of  phosphorus  and  1  At. 
fbdftl  acetic  add  are  mixed  in  a  capacious  retort  and  gently  heated,  the  neck  of  the 
retort  being  directed  upwards  and  connected  with  the  lower  end  of  a  Liebig's  condenser ; 
ivlpburetted  hydrogen  then  escapes,  arising  from  the  action  of  the  sulphide  of  phos- 
pboras  on  the  small  quantity  of  water  contained  in  the  glacial  acetic  acid,  and  the  mast 
is  apt  to  froth  over.  After  the  action  has  continued  for  about  two  hours,  the  contents 
of  the  retort  are  distilled  in  the  ordinary  way.  The  reddish  distillate  is  a  mixture  of 
thiacetic  acid,  acetic  acid  and  sulphur,  and  a  black  mass  consisting  of  phosphorous  acid 
and  melted  sulphur  remains  in  the  retort.  By  submitting  the  distillate  to  fractional 
distillation,  pure  thiacetic  acid  is  obtained,  boiling  at  93**.  The  product  amounts  to 
about  one-fifth  of  the  acetic  acid  employed. 

Properties.  Colourless  liquid,  having  a  pungent  odour  like  that  of 
acetic  acid  and  sulphuretted  hydrogen  together.  Soluble  in  water,  espe- 
cially in  warm  water,  still  more  readily  in  alcohol  and  ether.  Sp.  gr. 
1-074  at  lO''.  Boils  at  83°  (Kekul^),  and  distils  unaltered.  Does  not 
soUdifyat  -  17^ 

Hence,  by  exposing  the  crude  dif  tillate  of  acetic  and  thiacetic  acid  to  a  moderately 
low  temperature,  the  greater  part  of  the  acetic  acid  may  be  separated  at  once. 

The  vapour-density  determined  at  180*',  was  found  to  be  2*465,  the 
theoretical  density  (2  vol.)  being  2*631.  The  difference  arises  from 
partial  decomposition.      Moreover,  the  vapour-density  determined  at 
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lower  temperatures^  comes  oat  considerably  greater^  e,  g,  3*04  at  125% 
thiacetic  acid  in  tbis  respect,  resembling  acetic  acid.     (Ulricb.) 

DeeomposUians.  The  acid  heated  for  some  time  to  between  180"  and 
200%  in  a  sealed  tube,  suffers  decomposition,  the  liquid  as  it  oools^  depo- 
siting crystals  of  sulphur,  and  sulphurretted  hydrogen  escaping  when 
the  tube  is  opened.  On  subseouently  distilling  the  reeidoat  lipoid,  a 
fiuid  product  goes  oyer  at  120  ,  bavinf^  a  peculiar  odour,  sinking  in 
water^  and  being  gradually  decomposed  thereby.  It  contains  only  6  p.  a 
sulphur,  whereas  thiacetic  acid  contains  27  p.  c  It  is  perhaps,  a  mixture 
of  acetyl,  C^H'O',  with  undecomposed  thiacetic  acid.  —  Chlorine  decom- 
poses thiacetic  acid  with  considerable  rise  of  temperature,  and  formatioD 
of  chloride  of  sulphur,  hydrochloric  acid,  and  chloride  of  acetyl.  —  Oilcf 
vitriol  decomposes  it,  with  rise  of  temperature,  eyolution  of  sulphuretted 
hydrogen  and  sulphurous  acid,  and  precipitation  of  sulphur.  Nitric  acid 
of  sp.  gr.  1*34,  does  not  act  upon  it  at  ordinary  temperatures,  but  at  t 
gentle  heat,  it  effects  complete  decomposition  attended  with  explosion. 
Fuming  nitric  acid  produces  the  same  effect  at  ordinary  temperatoreL 
(Ulrich.) 

CombincUions,  The  thiacetate$,  OH'MO'S*,  are  obtained  by  dissolWng 
the  oxides  or  carbonates  in  thiacetic  acid,  or  by  decomposing  the  bariom 
salt  with  sulphates.  They  are  all  more  or  less  soluble  in  water  and 
alcohol,  and  crystallize  from  the  solutions ;  b»t  they  are  less  stable 
than  the  corresponding  acetates. 

Thiac^taie  of  Ammonia  is  produced  by  passing  dry  ammonia-gts 
into  thiacetic  acid  dehydrated  as  completely  as  possible.  Thick  white 
fumes  are  formed,  and  the  compound  separates  from  the  still  liqnid 
portion,  in  beautiful  small  white  crystals,  which  are  rery  deliquescent. 
(Ulrich.) 

TlhiaceUUe  of  Potash  is  easily  obtained  by  adding  thiacetic  acid  to 
aqueous  carbonate  of  potash,  and  evaporating  oyer  the  water  bath;  it 
then  separates  in  small  colourless  crystals,  which  may  be  purified  bf 
pressure  and  recrystallization.  Dissolyes  readily  in  water  and  alcohol, 
and  bears  a  heat  of  100°  without  decomposition. 

Ulrich. 

4C 24-0    ....    21-12 

3H 3-0     ....      2-64 

K 39-2     ....     34-21     34-25 

2  S» 320    ....     2802    27-60 

2  0 16-0     ....     14-01 

C*H3K0»S« 114-2     •  •  10000 

Thiaeetate  of  Soda.  C*H»NaO»S*  +  Aa,  is  prepared  like  the  potash. 
salt,  and  crystallizes  in  small  colourless  and  odourless  cr3rstal8,  which  are 
very  soluble  in  water  and  alcohol.  Gave  by  analysis,  21*62  p.  c.  sodinni, 
the  formula  requiring  21*49  p.  c.  This  salt  cannot  be  prepared  by  ditsolfinff 
sodiam  in  the  acid,  because  the  heat  thereby  evolved  causes  further  decomposition  vhI 
evolution  of  sulphuretted  hydrogen.  The  aqueous  solution  of  the  retolting  cryttalliM 
magma,  yields  on  evaporation  chiefly  acetate  of  soda.    (Ulrich.) 
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Thiacdate  of  Baryta.  C^H^BaO'S*  +  3  Aq.  —  When  tliiacetic  acid 
is  added  to  baryta- water,  till  a  slight  acid  reation  is  produced,  and  the 
liqnid  is  then  evaporated  over  the  water-bath,  the  salt  is  obtained  in 
ooloorless  crystals,  resembling  those  of  heavy  spar,  and  apparently 
belonging  to  the  right  prismatic  system.  It  is  purified  by  repeated 
crystallization.  Dissolves  in  alcohol,  and  gives  off  part  of  its  water  at 
100^     The  solutions  are  neutral,  and  have  a  sweetish  taste.     (Ulrich.) 


4  C 

6  H    

24-0     . 

6-0     . 

...     14.06     .... 
...       3-52     .... 
...     40-25     .... 
...     1874 
..     23-43 

Ulrich. 

....     13-71 

3-42 

Ba    

68-7     . 

....     39-86 

2S 

320     . 

5  O 

40-0     .. 

C*H»Ba02S2  +  3Aq 

170-7     .. 

..  100-00 

niacetaU  ofStrontia,  C*H'SrS»0»  +  2  Aq.  —  Produced  by  treating 
strontia-water  or  the  carbonate,  with  thiacetic  acid,  and  separates  from 
the  aqueous  solution  in  colourless  crystals,  belonging  to  the  right 
prismatic  system;  bears  a  heat  of  ISO'',  without  decomposition;  gives 
by  analysis  31-64  p.  c.  strontium,  the  formula  requiring  32*01  p.  c. 

Thiacetate  of  Lime,  C*H'CaO'S*  +  2Aq.  —  By  decomposing  the 
carbonate  recently  precipitated  and  suspended  iu  water,  witn  thiacetic 
acid,  evaporating  to  dryness,  and  rccrystallizing  from  water,  the  salt  is 
obtained  in  colourless,  inodorous  crystale,  which  give  off  their  water  at 
100^  The  crystals  give  by  analysis  19*69  p.  c.  calcium,  the  calculated 
quantity  being  17*67. 

Thiacetate  of  Magnesia  is  a  viscid  yellowish  deliquescent  mass, 
which  cannot  be  made  to  crystallize. 

Thiacetate  of  Iron,  —  Recently  precipitated  ferric  hydrate  dissolves 
somewhat  freely  in  thiacetic  acid,  forming  a  solution  which  has  a  greenish 
colour,  probably  arising  from  redaction  of  the  sesquioxide  of  iron  to 
protoxide  ;  the  sulphur  is  not  precipitated,  but  remains  dissolved  in  the 
free  thiacetic  acid.  On  gently  heating  the  liquid,  sulphide  of  iron  is  preci- 
pitated. —  A  solution  of  scsquichloride  of  iron,  mixed  with  a  thiacetate, 
forms  a  clear  solution,  which  gradually  becomes  turbid  and  deposits  a 
scanty  yellow  precipitate ;  the  decomposition  is  accelerated  by  heat. 

Mercuric  Thiacetate.  —  When  thiacetic  acid  is  poured  upon  dry 
mercuric  oxide,  the  mass  becomes  so  hot  that  part  of  the  acid  volatilizes, 
and  the  resulting  mercury  salt  is  partially  decomposed,  with  formation 
of  sulphide  of  mercury.  —  ^y  precipitating  a  solution  of  mercuric  chloride 
with  thiacetate  of  potash,  tliiacetato  of  mercury  is  obtained  as  a  copious 
white  precipitate,  which,  however,  soon  turns  black,  from  formation  of 
sulphide  of  mercury. 

Thiacetate  of  Silver.  —  The  aqueous  solution  of  thiacetate  of  potash, 
forms  with  nitrate  of  silver,  a  white  insoluble  silver-salt,  which  decom- 
poses and  blackens  almost  at  the  instant  of  formation.  — Similarly  with 
the  copper  salt.     (Ulrich.) 

VOL.  XIII.  ^  Q» 
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When  thiacetic  acid  is  mixed  in  the  cold  with  aniline^  the  mixtme 
becomes  hot,  sulphuretted  hydrogen  is  ffiven  off,  and  a  crystolline  mass  is 
formed,  the  ac^ueous  solution  of  which,  on  coolinii;,  deposits  colourleM 
crystalline  lamin«  of  phenylrocdamide  N,OH'0^C^*H^,H  (Analfrii  69*46 
p.  c.  C,  and  678  H ;  by  calculation  71*11  C,  and  6'66  H). 

C*H>0»,H,S»      +       N,IP,C»H»      -      N,C«H«0»,C»H».H      +      W9. 


Thiacetic  Acid.  Anelsne.  Phenyl-acetamide. 


Page  337. 

Sulphide  of  Ethyl,  OH*S*.  The  best  mode  of  preparing  this  com- 
pound, is,  according  to  Hobson  (Chem,  Soc  Qu,  J.  10,  56),  to  distil  the 
monosulphide  of  potassium  in  alcoholic  solution  with  an  equivalent 
quantity  of  sulphovinate  of  potash. 

By  treating  sulphide  of  ethyl  with  dilute  nitric  acid,  heating  tli« 
solution  over  the  water-bath  till  the  excess  of  acid  is  expelled,  saturating 
with  carbonate  of  baryta,  evaporating  to  dryness,  exhausting  the  residue 
with  alcohol,  and  concentrating  the  alcoholic  extract,  a  small  auantity  of 
non-crystallizing  syrupy  liquid  was  obtained,  containing  solphur,  etbjlt 
and  baryta,  probably  in  the  form  of  ethylotrithionate  of  Muyta  (xii,5U). 

Sulphide  of  Ethyl  with  Mercuric  Iodide,  C*H^,HgI.  —  Sulphide  of 
ethyl  does  not  unite  directly  with  mercuric  iodide  as  it  does  with  tbe 
chloride  (viii,  339).  To  prepare  the  iodine-compound,  a  mixtore  of 
alcohol,  iodide  of  ethyl,  and  the  chlorine-compound,  C^H'S.HgCl,  is  heated 
for  some  hours  to  100"^,  in  a  sealed  tube;  the  contents  then  separate  into 
two  layers,  the  lower  of  which  quickly  aggregates  into  a  yellow  eoIi<L 
while  the  upper,  on  cooling,  yields  the  compound  C*H*S,HgI,  in  the  form 
of  a  yellow  crystalline  hody.  It  is  also  obtained  by  heating  to  100°,  in  a 
scaled  tube,  a  mixture  of  finely  pulverized  mercuric  sulphide  with  alcohol 
and  iodide  of  ethyl.  It  may  be  purified  by  crystallization  from  boiling 
alcohol,  in  which  it  is  sparingly  soluble.  —  It  has  the  aspect  of  sulphur; 
does  not  change  colour  when  rubbed;  melts  at  110"^;  solidifies  in  t 
radio-crystalline  mass  on  cooling  ;  and  is  resolved  at  100°  into  sulphide 
of  ethyl  and  mercuric  iodide.  (A.  Lori,  Compt.  rend,  46,  1280:  Ann. 
Fharm.  107,  235.) 

Loir. 

4  C  24     ....       8-8     8-26 

5H 5     ....       1-8     2-50 

S  16     ....       5-9     6-40 

Hg    100    ....     36-7    35-75 

I  127     ....     46-8     47-90 

Cm*S,HgI....  272     ....  100-0     100-80 

The  corresponding  ?7i<?^3^^compound  CH'S,HgI,  may  be  obtained  by 
precisely  similar  methods.  It  is  yellow,  melts  at  87%  and  deconiposee 
at  165".  It  gave  by  analysis  4-1  p.  c.  carbon,  and  37 '3  mercury,  the 
formula  requiring  4*6  C,  and  38-7  Hg.     (Loir.) 
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^  Iodide  of  EihyL  —  To  prepare  large  quantities  of  iodide  of  ethyl 
^idioit  danger,  De  Vrij  {N.  J.  Pharm.  31,  169)  satnrates  anbydrouf 
oobol  in  a  vessel  surrounded  with  frigorific  mixture,  with  dry  hydro- 
jlorio  aoid  gas ;  then  determines  the  Quantity  of  hydrochloric  acid  in 
sample  of  the  saturated  liquid;  and  adds  this  liquid  to  the  pulverized 
•dide  of  potassium  contained  in  a  retort,  in  quantity  just  sufficient  to 
onyert  the  iodide  into  chloride.  The  liquid  is  distilled  off  the  next  day, 
I  washed  and  rectified. 


Iodide  of  methyl  may  be  prepared  in  like  manner.  On  adding  wood- 
pirit  ntarated  with  hydrochloric  acid  to  iodide  of  potassium,  decomposition  takes 
laoe  immediately,  attended  with  great  rise  of  temperature.     CDe  Vrij.) 

On  the  preparation  of  iodide  of  ethyl,  see  also  Reynoso  (iV.  Ann,  Chim,  Phy$. 
i8»  385;  Jahretber  d.  Chem,  1856,  565);  and  \7alz  (N,  Jahrb.  Pharm.  8,  274). 

Action  of  Iodide  of  Ethyl  on  Silver-salts.  —  When  iodide  of  ethyl  is 
mixed  in  a  closed  vessel  with  tungstate  of  silver,  strong  action  soon  takes 
plAee,  attended  with  rise  of  temperature,^formation  of  iodide  of  silver,  and 
ttheri  and  separation  of  free  tungstic  acid.  No  tungstate  of  ethyl  is  pro- 
dwMd.  (Gossmann,  Ann.  Pharm.  101,  218.)  Similar  results  are  obtained 
with  molybdate,  arsenite,  arsenate,  antimonatey  stannate,  borate  and  tellu- 
rmi§  of  silver.  When  iodide  of  ethyl  is  enclosed  in  sealed  tubes,  with 
tiArom/oie  of  silver,  a  small  quantity  of  aldehyde  is  formed.  The  mixtare 
beeomes  very  hot,  and  the  tubes  are  very  liable  to  burst.  —  Iodide  of  ethyl,  heated 
to  100°  for  some  hours  in  sealed  tubes  with  sulphide,  sulphate,  or  stUpho- 
ipoiiulf  of  silver,  is  converted  into  sulphide,  sulphate,  or  sulphocyanide 
of  ethyl     (Nason,  Ann.  Pharm.  104,  126). 


Bromide  of  Ethyl  is  easily  prepared  by  distilling  4  pts.  of  pulverized 
bromide  of  potassium,  with  5  pts.  of  a  mixture  of  2  pts.  of  oil  of  vitriol 
and  1  pt.  of  96  per  cent  alcohol.     (De  Vrij.)     See  also  Reynoso  {toe.  eU\ 
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Bromide  of  EthyUdene.    C*H*Br>. 

WcRTZ  &  Frapolli.     Ann.  Pharm.  108,  225. 

Obtuned  by  passing  vapour  of  aldehyde  over  pentabromide  of  phos- 
phonis  in  a  ?essel  externally  cooled.  The  products  formed  are  bromide 
of  ethylidene  and  oxybromide  of  phosphorus,  which  cannot  be  separated 
hj  firaetiooal  distillation,  becaase  the  bromide  of  ethylidene  is  deoom. 
pofed  by  heat.   The  oxybromide  of  phosphorus  may  however  be  rei 

2  G  a 
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by  agitating  the  mixture  with  lamps  of  ice,  replacing  tbem  as  tliey  melt. 
A  dense  yellow  liquid  is  thus  obtained,  which  is  insoluble  in  water  and  is 
readily  decomposed  by  water,  with  erplution  of  hydrobromio  acid :  hence 
it  is  impossible  to  obtain  the  compound  in  a  state  of  sufficient  parity  for 
analysis. 

Bromide  of  ethylidene  treated  with  ethylate  of  so^nm  yields  aeetal: 

C^H^Br»     +     2C*H«Na02     =     2NaCl     +     C<HS(C*H»)»,0«. 


AoeUL 

The  aeetal  thus  produced  yielded  by  analysis  61*2  p.c.  carbon  and  12*1  hydrogeo, 
the  formuU  C^H^KM  requiring  61-02  C  and  11-86  H. 


Page  376. 

Chloride  of  EthyUdene,    OHK3l». 

Geuther.     Ann,  Pharm,  105,  321 . 

WuRTZ  k  Frapolli.    Campt.  rend.  4i7,  418;  Ann.  Pharm.  lOB,  222. 

Produced  by  the  action  of  pentachloride  of  phosphorus  upon  alde- 
hyde: 

C<H*0»     +     PCI*    =     C*H*a«     +     PCWl*. 

[By  the  action  of  POP  on  glycol,  the  isomeric  compound  chloride  of  ethjlene  ii 
produced  (p.  423}]. 

The  vessel  containing  the  chloride  of  i|hosphoru3  must  be  kept  cool, 
while  the  aldehyde  is  added  by  small  portions;  afterwards  the  mixture 
is  warmed,  whereupon  the  whole  dissolres  to  a  homogeneous  li({ui«l, 
which  gradually  blackens  when  distilled,  and  gives  off  below  100^  u 
liauid  from  which  water  separates  an  oily  body,  and  above  100^,  oxy- 
chloride  of  phosphorus.  The  oily  liquid^  dried  by  chloride  of  calcium  aii<l 
rectified,  yields  chloride  of  ethylidene. 

Transparent,  colourless,  oily  liquid,  resembling  chloroform  in  taste 
and  odour.  Sp.  gr.  11 89  at  4*3°  (Geuther).  Boils  at  58^  (WurU&  Fra- 
polli); at  60°  (Geuther). 


4  C    

24     . 

...     24-24     ... 
...       4-04     ... 
...     71-72     ... 

Geuther. 
, 24-44 

4  H    

4     . 

4*47 

2  CI  

71     . 

71.55 

C^H^Ci^ 

99    . 

...  100-00    ... 

100-46 

Isomeric  with  chloride  of  ethylene,  but  differs  from  it  in  specific  gniTitj  and  in 
boiling  point,  the  sp.  gr.  of  chloride  of  ethylene  being  1*256  at  12«  according  to  R(C* 
nault,  and  the  boiling  puint  86°  according  to  Dumas.  The  two  bodies  differ  aUo  lo 
their  behaviour  with  alcoholic  potash,  chloride  of  ethylene  being  cosily  decomposed 
thereby,  into  chloride  of  potassium  and  the  compound  C*H*Cl ;  whereas  chloride  of 
ethylidene  is  not  all  affected  by  alcoholic  potabh  in  the  cold,  and  with  difficulty  oitra 
when  houted. 


OXYCHLORIDE  OF  ETHYLIDENE.  453 

Chloride  of  ethylidene  treated  witli  ethylato  of  sodiam  does  not  act 
like  the  bromide  and  produce  acetal  (p.  452)^  but  yields  a  chlorinated 
g^B,  OHK)],  identical  in  composition  and  properties  with  the  so-called 
chloride  of  acetyl  (chloride  of  acetosyl  or  vinyl,  ix,  191),  derived  from  Dutch 
uqoid.  The  identity  of  the  two  gases  is  shown  by  their  solability  in  water  and  alcohol, 
and  bj  their  behavionr  with  chlorine  ;  1  vol.  water  at  25°  absorbed  0'81  vol.  of  the  gaa 
{A)  obtained  as  above  from  chloride  of  ethylidene,  and  the  ciame  volume  of  the  gas  (i?) 
from  chloride  of  ethylene.  1  vol.  anhydrous  alcohol  at  22*5°  dissolved  55*1  vol.  of  the 
^  At  and  at  22*9%  54*5  vol.  of  the  gas  B,  The  gas  A  absorbs  chlorine  and  forms  a 
compound  C*H^C1',  identical  with  that  which  Regnault  obtained  in  like  manner  from 
the  gas  ^. 

The  term  ethylidene  is  applied  to  a  radical  (C^H'*),  supposed  to  exist  in  a  series  of 
rompounds  derived  from  aldehyde,  and  isomeric  with  the  ethylene-compounds,  which  are 
ierivatives  of  glycol,  e,  g.  chloride  of  ethylidene,  isomeric  with  chloride  of  ethylene ; 
ildehjde  with  oxide  of  ethylene ;  Geuther's  compound  of  aldehyde  and  acetic  anhydride, 
inth  biacetate  of  ethylene;  the  compound  of  aldehyde  and  chloride  of  acetyl, 
;C*H<0=,C<H*0*C1),  with  glycolic  chloracetin;  and  acetal  with  biethylglycol.  These  two 
series  of  compounds  are  intimately  related  to  each  other,  and  the  compound  C^EK^l, 
irhich  may  be  produced,  from  either  of  them,  may  be  regarded  as  the  link  between  the 
two.      (Wurtz  and  Frapolli). 

The  so-called  ethylidene-compounds  may,  however,  be  viewed  in  a  different  light, 
rix.,  as  containing  the  radical  C^H^  At  all  events,  chloride  of  ethylidene,  as  pointed 
)ut  by  Beilstein  {Bull,  Soc.  Chim,  de  Paris,  i,  60),  appears  to  be  identical  with 
Regnault's  monochlorinated  hydrochloric  ether,  C^H^Cl.HCl  (viii,  375),  that  compound 
tiaving  a  specific  gravity  of  1*174  at  17**,  boiling  at  64°,  and  being  also  with  difficulty 
ictcd  upon  by  alcoholic  potash. 


Oxychloride  of  EthyUdene.    CWCPO'. 

A.  LiEBEN.     Compt  7*end.  46,  6G2;  Ann.  Fharm.  106,  336. 

Produced  by  the  action  of  hydrochloric  acid  on  aldehyde: 

C«H^02     +     2HC1     =     C8H8C1202     +     2H0. 

When  aldehy<le  cooled  by  a  freezing  mixture  is  saturated  with  dry 
hydrochloric  acid  gas,  the  liquid  increases  in  volume  and  separates  int  o 
two  colourless  layers,  which  must  be  immediately  separated,  as  they  act 
upon  each  other.  The  lower  layer  is  aqueous  hydrochloric  acid,  the 
upper  is  oxychloride  of  ethylideue,  which  may  be  purified  by  repeated 
distillation  over  chloride  of  calcium. 

Transparent,  colourless  liquid,  smellinp^  of  aldehyde  and  hydrochloric 
Mjid.     Sp.  gr.  M3T6  at  12°.     Boiling  point  116^—1 17°.  Vapour-densit  y 
508  (taken  at  173°). 

lieben. 
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CilireihTlitc  :f  Ethvudene. 
CH^Ti:-^     =     C*HvOH-0*.C:. 

of  1  V  :.  alieLydeaziilT::.  a-:.f.:-:«:i:::V^,:  s^rroandeo  wJiL  a  S-u 
mixt-.r^/.     Tw.,  ::ivr-  .:' ::,::: i  ire  :hr-  f.-rm-.i.  :he  Ivwer  .v-^  ^-  -- 
a/jneoaiby.ir.>cL:.r..:*o:i  izl  :Le   upp-^r  etlereal  laver  of  chl.reijv^ 
of  ethylider^e: 

C-H*0      -      C^H*0     -      HC:      =      OHiTIO      ^      2110. 

WurtJ  Jw  FrapoHL 
=  C  4?0  44-24  45.14 

yH      90  s-2i*  QM 


2  O 16  0     .  .      U- 

nH-C10"    :^'b  iMOi.Mi 


1  J  01 


lOn  00 


Tie  differences  btiween  the  anaiytic*!  and  caJcuUteii  results  an**.  fr.,m  r„rr  v  ^ 
»  daring  distJiari^Mi.    The  err.  n  aiv.i  ;.•.  J;. .-,.-.  ^-^r.-    \r  futo.^  - 
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This  compound,  treated  with  ethylate  of  sodium,  yields  chloride  of 
^4)dlnm  and  acetal: 

r  C8H9C102     +      C*HSNa02     -     NaCl     +     C"H"0^. 

I-       The  acetal  thus    produced  yielded  by  analysis  61-3«  and  60-80  p.c.  otrbon;  and 
.  .1*40  md  12-36  hydrogen.    This  method  of  converting  aldehyde  into  acetal  it  much 
,Mier  than  that  which  requires  the  preparation  of  bromide  of  ethylidene,  the  latter 
(Mnpound  being  very  difficult  to  obtain. 


•  Chlorosulphate  of  Ethyl.    C«H'C1,SK)». 

i4L  WllxiAMSON.     Chem.  Soc.  Qu.  J.  10,  100. 

IS 

^  Produced  by  the  action  of  chloride  of  ethyl  on  anhydrous  sulphuric 
^Mid.  —  When   a   thin  glass   vessel  containing  the  anhydrous   acid    is 

snoloeed  in  a  sealed  tube  containing  chloride  of  ethyl,  and  the  tube  is 
^jhaken  so  as  to  break  the  inner  vessel,  the  anhydride  dissolves  in  the 
.^loride  of  ethyl  ;  and  on  subsequently  distilling  off  the  excess  of  chloride 
M  ethyl,  the  chlorosulphate  remains  in  the  form  of  a  colourless  oily 
liquid.  —  It  appears  also  to  be  formed  by  the  action  of  chlorosulphuric 

aoid  on  absolute  alcohol: 

S2CHC12     +     C^H«02     =     C<H«aS20«     +     HCl. 

It  sinks  in  water,  and  is  slowly  decomposed  thereby,  yielding  hydro- 
elllerio,  sulphuric,  and  probably  also  ethylsulphurio  acid. 

R.  Williamson. 

S«0«  800     ....     55-36     54*6     ....     554     ...     561 

C*H«C1  64-5     ....     44-64     45-4     ....     44.6     ....     43*9 

Cm*Cl,S20V..    144-6     ....  10000     1000     ....  1000     ....  100-0 

This  compound  may  be  regarded  as  S^O*  A  p,.  ,  that  is  to  say  as  sulphvrie  acid 
fiW>*  I  ^^,  in  vhich  1  At.  H  is  replaced  by  ethyl  and  1  At.  HO'  by  CI.     It  is  a 

homologue  of  the  chlorohydrated  tulphuric  acid  &0*  <  ^.     »  which  A.  W.  Williamson 

Clbtained  {Chem,  Soc,  Qu.  J,  7»  180)  by  the  action  of  sulphuric  acid  on  pentachloride 
of  phosphorus.  This  Utter  compound  may  aUo  be  product  by  the  direct  combination 
€i  hydrochloric  acid  with  sulphuric  anhydride. 

A  similar  compound  is  formed  with  chloride  of  methyl. 

CUaride  of  acetyl,  OH'O'Cl,  likewise  acts  on  anhydrous  sulphuric 
aoid  in  closed  vessel's,  with  evolution  of  heat,  and  formation  of  a  liquid 
which  is  colourless  at  first,  but  afterwards  turns  yellow  and  red,  and 
dooomposes  rapidly  in  contact  with  the  air.  When  dropped  into  water, 
h  sinks  to  the  bottom  and  gradually  dissolves,  forming  an  acid  liquid, 
which  forms  with  baryta  a  soluble  salt,  yielding  a  gelatinous  precipitate 
on  the  addition  of  an  alkali.     (R.  Williamson.) 

The  ehloroiidphaie  of  phenyl,  C"H*C1,S»0*  (chlorosulphobensoUc  aeid), 
obtained  by  Hutchings  (xi,  175),  is  likewise  a  compound  of  similar 
constitution. 
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Page  899. 


Ethylphosphorie  Acid,  —  According  to  Reynoso  (iT.  Ann,  Chim.  Pkys* 
48,  385),  the  action  of  iodine  and  phosphorns  upon  alcohol  (as  in  Uie 
preparation  of  iodide  of  ethyl),  is  represented  by  the  equation  ; 

ec^HW    +    51    +   p   «   bc*nn   +    po»,h»,c*h»    +    4Ho. 

The  formation  of  ethylphosphorie  acid  in  this  process  has  been  confirmed 
by  Tuttle  (Ann,  Pharm.  101,  290),  On  diluting  with  water  the  synpj 
liijuid  which  remains  after  distilling  off  the  iodide  of  ethyl,  neutraliiiiig 
with  carbonate  of  baryta,  and  precipitating  with  alcohol,  a  salt  wti 
obtained  which,  after  drying  at  100%  yielded  57*9  p.  c.  of  baryta;  agreeing 
nearly  with  the  formula  POSC*H',Ba*,  which  requires  58*3  per  cent 


Page  475. 


Nitrate  of  Ethyl,  When  1  At.  iodide  of  potassium,  and  1  At  nitnie 
of  ethyl  are  heated,  together  with  an  equal  volume  of  alcohol,  to  100°i  i& 
a  sealed  tube,  iodide  of  ethyl  is  formed,  together  with  a  little  ether,  airf 
a  separation  of  iodine  takes  place.  The  essential  part  of  the  reaction  if 
expressed  by  the  equation  : 

NO«,C<H»     +     KI     =     NO«K     +     C^H»I. 

The  ether  appears  to  result  from  the  action  of  the  iodide  of  ethyl  on  the 
alcohol ;  and  the  iodine,  together  with  some  gaseous  products,  likewise 
results  from  secondary  decompositions.  (Juncadella,  Compt,  rend,  4B,  345.) 


Page  486. 

Compounds  of  Cyanide  of  Ethyl  with  Chlorides. 

W.  Henkel.    Ann.  PIui)m,  106,  282. 

These  compounds  are  formed  by  direct  combination,  which  is  often 
attended  with  so  great  a  rise  of  temperature,  that  external  cooling  tf 
necessary  to  prevent  decomposition.  Many  of  them  crystallite  well,  and 
may  bo  distilled  without  decomposition ;  but  they  are  instantly  decon- 
posed  by  alcohol  and  water,  and  cannot  be  recrystalliied  from  ether ; 
hence  they  are  difficalt  to  purify. 
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Cyanide  of  Ethyl  with  Chloride  of  Titanium,    (?H»N,TiCR  —  The  t  wo 
^ibstances  unite  without  much  rise  of  temperature^  and  on  agitation,  the 
>mponnd  separates  in  snow-white  crystalline  crusts,  which  distil  without 
doomposition. 

Calculated.  Found. 

Titanium   57*10     58-21  p.c. 

F  With  FeniacMonde  of  Antimony.  C*H'^N,SbCl*.  —  The  heat  evolved 
▼  the  combination  is  so  great,  that  to  prevent  blackening  and  decompo- 
=9tion,  it  is  necessary  to  cool  the  retort  with  a  mixture  of  snow  and  salt. 
dte  distilling  off  the  excess  of  cyanide  of  ethyl,  the  compound  separates 
ji  9k  yellow  mass^  which  cannot  be  sublimed  without  decomposition. 

i  Calculated.  Found. 

r  Antimony    35-68     34*59  and  35*26  p.c. 

With  Bichloride  of  Tin.  C«H»N,SnCP.  —  The  most  stable  of  this  class 
of  oompounds. 

Calculated.  Found. 

Sn    2500     25-47 

CI     80-64     30-37 

The  crystals,  when  left  to  stand  on  a  porous  tile  over  oil  of  vitriol, 
ctre  off  a  considerable  quantity  of  cyanide  of  ethyl.  They  were  afterwards 
mud  to  contain  37-9  p.  c.  tin. 


With  Terchloride  of  Gold.    C«H»N,AuCl».  —  Resembles  the  oorree-? 
ponding  methyl-compound  (p.  412). 

Calculated.  Found. 

Gold    42-38     41-13 

With  Bichloride  of  Platinum.     C«H»N,PtCP.  —  Resembles  the  pre- 


Calculated.  Found. 

Platinum     42-84     43.92 

WUh  Chloinde  of  Carhonyl.  C«H»N,C^O»CP.  —  Phosgene  gas  prepared 
by  passing  carbonic  oxide  through  boiling  pentachloride  of  antimony, 
and  freed  from  the  vapours  of  the  latter  compound  by  passing  through  a 
strongly  cooled  receiver,  was  introduced  into  a  tube  containing  cyanide 
of  ethyl,  and  cooled  with  snow.  The  product  is  a  transparent  colourless 
)iqaid|  which,  in  contact  with  water,  gives  off  a  considerable  quantity  of 
.gtm  horning  with  a  blue  flame. 

Calculated.  Found. 

Chlorine    46-1    45-78 
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With  Chloride  of  Cyanogen.  C*H«N,CjCl.  —  Obtained  hj pMsmg  diy 
gaseous  chloride  of  ejanogen,  for  a  loDgtime  through  cyanide  of  ethjL — 
Colourless  liquid^  which  ^ils  between  60°  and  BS^,  imtatee  the  ejee  and 
respiratory  organs  strongly,  and  is  decomposed,  with  rise  of  temperatan 
by  contact  with  water. 

Calculated.  Found. 

Chlorine 50-47     29-86 

It  decomposes  spontaneously  in  a  few  days,  the  whole  of  the  chloride 
of  cyanogen  being  separated  in  the  solid  form^  as  Cy'CP.     (Hencke.) 

Cyanide  of  Ethyl  and  Silver.  —  When  iodide  of  ethyl  and  cyanide  of 
silver,  in  equivalent  quantities  are  heated  together  to  100^  in  a  sealed 
glass  tube,  a  viscid  oil  is  formed,  which  solidifies  to  a  crystalline  ma» 
on  cooling,  and  contains,  together  with  iodide  of  silver,  a  compound  of 
cyanide  uf  ethyl  and  cyanide  of  silver,  which  does  not  yield  pure  cyanide 
of  ethyl  by  distillation.  On  distilling  it  with  water,  a  liquid  is  obtained 
which  smells  strongly  of  cyanide  of  ethyl,  and  when  mixed  with  an 
acid  and  evaporated,  yields  an  impure  salt  of  ethylamine. 

When  a  mixture  of  cjranide  of  silver,  iodide  of  ethyl,  and  water,  is 
heated  to  100^,  till  the  half-fused  mass  no  longer  gives  off  bubbles  of 
iodide  of  ethyl,  the  aqueous  solution  yields  on  cooling,  fine  shining 
crystals  of  the  compound  AgCy^C^H^y.  This  substance  may  be  obtained 
in  larger  quantity,  by  repeatedly  boiling  with  water  the  fused  product 
resulting  from  the  decomposition  of  cyanide  of  silver  by  iodide  of  etbjl, 
and  quickly  drying  upon  paper  the  crystals  which  separate  on  cooling. 
They  are  microscopic  square  prisms,  which  have  a  very  unpleasant  odov, 
melt  between  80°  and  90°,  blacken  quickly  in  the  moist  state,  and  ait 
very  slightly  soluble  in  alcohol  and  ether.  When  exposed  for  some  time 
to  the  air,  they  lose  their  oduur,  and  are  decomposed,  cyanide  of  silver 
remaining  in  the  form  of  the  original  crystals.  —  When  distilled  with 
.potash,  they  yield  a  liquid  which  smells  of  cyanide  of  ethyl,  and  when 
treated  with  hydrochloric  acid,  yields  a  pure  salt  of  ethylamine.  —  Boi 
if  the  aqueous  solution  of  the  product  obtained  by  decomposing  cyanide  of 
silver  with  iodide  of  ethyl,  be  treated  with  dilute  sulphuric  [hydrochloric!] 
acid,  hydrocyanic  and  carbonic  acids  are  evolved,  cyanide  of  silver  is  pre- 
cipitated, and  the  evaporated  liquid  contains,  together  with  ethylamine,  a 
body  which  emits  the  odour  of  cyanide  of  ethyl  when  boiled  witb 
potash,  and  is  perhaps  a  compound  of  hydrochloric  acid  with  cyanide  of 
ethyl  HC1,C«H»N,  the  latter  playing  the  part  of  a  base.  (E.  Meyer. 
J.  pr.  Chem,  68,  279.) 


Platinocyanide  of  Ethyl. 

C*H»N»Pt     =     Cy«Pt,C*H*    =     PtCy,(?H»Cy. 

C.  V.  Thann.  Ann.  Pharm.  107,  315. 

Prepared  by  passing  dry  hydrochloric  acid  gas  into  a  solution  of 
hydroplatinocyauic  acid  in  absolute  alcohol.  The  gas  is  rapidly  absorbed, 
the  liquid  becomes  very  hot  and  solidifies  on  cooling  to  a  crystalline  polp, 
composed  of  small  aurora-red  needled.  The  crystals  mu2>t  bo  quickly 
Sltered  and  dried  with  gteat  care  over  oil  of  vitriol  and  caustic  potash. 
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ogntain  t  At.  water,  from  which  tlioy 
decom[H)4ition.  Tlicj  1>elDnj;  to  the  ri«;lit 
nbinations  of  a  prism  with  the  baaic  tcrminnl 
'  appear  to  Ue  laoiuor^ihoua  with  plat  inoc van ide 
microocopC;  tho  hody  of  the  crystal  exliibits  a 
■affjico  vanoa  fruin  light  axuro  to  Uai  k  btccl- 
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aido  of  ethyl  ia  reaolred  at  100^  into  alcuhdl 
I  scid: 

doooinpotitioQ  in  contact  with  water.  At  higbor 
;  resolved  into  platinous  cyaniilo,  cyanide  of  ethyl  and 
I  ammonia  added  in  exccea  to  a  concentrated  alcoliolic 
Jde  of  ethyl  mixed  with  4  ur  .^  tiini?^  its  bulk  of 
iio  groups  of  needles  Gon(<i^tin^r  of  platjnocyani<lo  of 
(viii,  45) ;  and  on  evaporating  the  nioth(?r-Lii|uur  to 
J  It  m  alcohol,  and  leaving  the  i^olution  to  evaporate 
Ip  it  first  depofiita  h^dratml  platin*icyt\m*h'  i*fawmonhnn, 
l)w  needlea  probably  consisting  of  platinocjfumUt  of  ei/it/l- 
Th«  dAOonipositiofi  may  be  repreiente<l  by  tho  equation  ; 

I  Ml* 
SC7>PtC«H*         +         3N11»        -        Cy=PtN  i  Pt 

hi' 


Platinocyanide  of 
dipUto 


BtiCWj 


Cy'PtN^^jgl         +         2CyC«H* 


PlatliiooyaBida  of  Cyanide  of 

flUiyl<amaoniun.  ethyl. 


fNH* 
•,HW)     +     5NH»     -     Cy'PtN^Pt  +       Cy^PtNH* 


Platinocyanide  of 
ammoniam. 


C*H*  1 


H  jo         T         KfC^H* 


4  HO 
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Probably  botb  these  reactioDs  go  on  together ;  but  the  cjanide  of  etliyl 
appears  to  be  further  acted  on  by  the  free  ammonia,  perhaps  yielding 
ctliylamiDe  and  cyanide  of  ammonium: 

CyC^H*     +     2NH8     =     NH^.C^*     +     CyNH* 

On  saturating  the  ammoniacal  distillate  with  hydrochloric  acid,  evaponting  to 
dryness,  treating  the  residue  with  a  mixture  of  absolute  alcohol  and  ether,  and  again 
evaporating,  a  hygroscopic  residue  wa^left  containing  61*8  p.  c.  chlorine,  probably 
therefore  a  mixture  of  sal-ammoniac  (66'4  p.  c.  CI)  and  chloride  of  etbyl-ammooiioi 
(42-9  p.  c.  CI). 

Dry  ammonia  gas  converts  platiuocyanide  of  ethyl  into  platinocyanide 
of  ammonium  and  etbylamine; 

Cy2PtC^Il«     +     2NH»     =     Cy2PtNH<     +     N(H«,C^H») 

The  volatile  producti  being  condensed  in  hydrochloric  acid  and  the  tolntion  tmted 
as  above,  a  residue  was  obtained  containing  6*4  p.  c.  chlorine. 

Platinocyanide  of  Ethylammtmium,  Cy»Pt,(N,H»,C*H»).  —  The  yellow 
crystals  obtained  in  the  manner  above  described^  by  the  action  of  aqueoiu 
ammonia  on  a  solution  of  platinocyanide  of  ethyl  in  alcohol  and  ether, 
dissolve  very  readily  in  water  and  alcohol;  and  the  solntions  evaponied 
in  the  air,  leave  long  yellow  needles,  which^  while  immersed  in  the 
mother-liquor,  exhibit  a  splendid  violet  iridescence  on  the  Bnrhce.  Thej 
gave  by  analysis  50 '98  p.  c.  platinum,  the  above  formula  requiring  SOif^ 
p.  c.     (v.  Thann.) 
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Suljphocyanide  of  Ethyl.  — Ammonia  in  the  state  of  gas,  does  not  act 
upon  sulphocyanide  of  ethyl;  but  in  alcoholic  solution  it  separates  a  black- 
brown  substance,  especially  if  the  mixture  is  heated.  When  sulphocy- 
anide  of  ethyl  is  heated  for  several  days  to  100'',  in  a  sealed  tube  with 
strong  aqueous  ammonia,  a  black  substance  {A)  separates,  which  is  vol*" 
tile  for  the  most  part  when  strongly  heated,  sparingly  soluble  in  water, 
alcohol  and  ammonia,  easily  and  with  dark  colour  in  the  fixed  alkali«) 
from  which  solutions  it  is  partially  deposited  after  awhile.  When 
analyzed  without  further  purification,  it  gave  41-1  p.  c.  carbon,  8*9 
hydrogen,  and  41*5  nitrogen. 

The  brown  aqueous  solution  from  which  the  black  substance  wy 
deposited,  contained  (together  with  free  ammonia)  cyanide  of  ammonium, 
carbonate  of  ammonia,  oxalate  of  ammonia,  and  urea;  bisulphide  of  eibfl 
C*H*S^  was  likewise  formed.  It  appears  then  that  the  sulphocj-aniJc 
of  ethyl  C*H*,CNS',  gives  up  C«N,  leaving  C*H»S«,  and  the  cyanogen  thu« 
separated  reacts  further  on  the  ammonia.  (A.  Kremer,  J.  pr,  Chm.  73, 
2G5.)  ^ 

Sulp]u>cyanide  of  amyl  is  decomposed  by  ammonia  in  a  similar 
manner,  but  less  easily.     (Kremer.) 
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Sulphocyanide  of  ethyl  heated  for  several  days  to  100°,  ia  sealed 
glass  tubes,  with  aqueous  potash,  is  converted  into  bisulphide  of  etbyl^ 
with  simultaneous  u)rmation  ot  cyanide  and  cyanate  of  potassium : 

2(C*H«,CyS=)     +     2K0     =     aC^H^S^      h     KCy     +     KCyO^ 

The  separation  of  cyanogen  in  this  decomposition,  and  the  decomposition  of  the 
icsolting  cyanate  of  poUsb,  explain  Lowlg's  statement  (viii,  390),  that  sulphocyanide  of 
0khyl  boiled  with  alcoholic  potash  yields  bisulphide  of  ethyl,  ammonia,  and  carbonate  of 
poUsb.     (Briining,  Ann.  Pharm,  104,  198.) 

Sulphocyanide  of  J^^Ay^en^,C*H*,(C^NS*)'.  —  Formation  and  preparation 
(x,  520).     The  compound  melts  at  90^  and  solidifies  at  83"". 
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In  very  dilute  nitric  acid  it  dissolves  readily  with  the  aid  of  heat, 
andorystidlizes  out  unchanged  on  cooling;  but  stronger  nitric  acid  decom- 
poses it,  forming  a  crystalline  acid,  probably  bisulphetholic  acid  (xii, 
516).     (Buff,  Ann.  Phann.  100,  229.) 
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foi^.*d  bj  cbe  OM  of  tfce  nKcat  krdnifeB  »!  nitrogen  nMltnr  ta 
th>  'immiMatioo  of  tW  nqneont  utne  ncid;  nnd  Uie  pnsenee  ofiiidT^ 
;^q;:la  is  sn  inditaitom  that  tke  leHone   contains  metkyL— A  mi 

^^etioo  (Ricbe,  C<»^  rpji</.  49, 
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Chlorikatbd  Acetones.  —  The  series  of  tbese  compounds  is  now  com- 
leie.  MonoMoracetone  CH'GIO^  is  prodaced  by  the  electrolysis  of  a 
lixtnre  of  acetone  and  bprdrocbloric  acid  (Riche,  loc.  cU,)  —  Bichloracetoru 
Ctne*s  mesitic  cbloral,  ix,  27)  is  prodaced  bj  tbe  action  of  cblorine-gas 
pon  acetone.  —  Ter-  and  qradro-cMoracetone  were  obtained  by  Bonis 
iXy  262)  by  passing  chlorine-gas  into  wood-epirit  (probably  containing 
Mtone).  The  so-called  methylie  chloral  C"H»C1K)*,  which  Weidmann 
%  Scfaweizer  obtained  by  the  action  of  chlorine  on  wood-spirit  (vii, 
'61),  was  also  probably  a  hydrated  mixture  of  bi-  and  ter-cnlorinated 
dcetone: 

C«H»C1«0*     «     C«H<CPO*     +     C«H>C1«0»     +     HO 

i*ffUctM>racelone,  C^HCl'O',  is  obtained  by  the  action  of  a  mixture  of 
lydrochloric  acid  and  chlorate  of  potash  on  various  organic  compounds, 
nt^  kinic,  citric,  gallic,  pyrogallic,  catechucic,  and  salicylic  acids,  also 
kinone,  indigo,  tyrosin,  albumen,  and  muscular  flesh  fStadeler)  ;  and 
Tkeaaehlorinaied  acetone^  C*H*0',  is  probably  the  compound  which  rUnta- 
OKmr  obtained  by  the  action  of  chlorine  on  nitric  acid  in  sunshine  (ix, 
5;  xii,  440). 

Jionochloracetone^  C*H*C10'.  —  When  a  feeble  current  of  electricity 
(firom  three  Bunsen's  cells)  is  passed  through  a  mixture  of  acetone  and 
jajdrocbloric  acid,  the  latter  compound  is  decomposed  by  the  current,  and 
hydrogen  is  abundantly  evolved  at  the  negative  pole;  but  the  chlorine  at 
Ute  positive  pole,  instead  of  escaping  in  the  gaseous  form,  acts  energeti- 
Mlly  on  the  acetone  and  forms  a  substitution-product.  The  liquid, 
which  is  clear  at  the  commencement  of  the  action,  soon  becomes  turbid, 
in  consequence  of  the  formation  of  oily  drops  which  sink  to  the  bottom  : 
tbe  action  is  completed  in  18  or  24  hours.  —  The  oily  liquid,  after  being 
washed  and  dried,  begins  to  boil  at  90^,  but  the  greater  part  of  it  distils 
oyer  between  115°  and  119^  This  portion,  after  being  shaken  up  with 
•side  of  lead  and  redistilled,  boils  at  ]17^  and  exhibits  by  analysis 
the  composition  of  monochloracetone.  It  is  a  colourless,  very  limpid 
liquid,  which  strongly  irritates  the  nose  and  eyes,  producing  a  copious 
How  of  tears.     Its  sp.  gr.  is  114  at  14"*.     Vapour-density,  3*40. 
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MonocLloracetoue  is  neutral  to  test-paper  and  is  not  altered,  eitlier  by 
contact  with  the  air  or  by  distillation.  It  does  not  mix  immediately  wiih 
water,  but  appears  to  dissolve  slowly  in  it:  the  solution  thus  formed  does 
not  precipitate  nitrate  of  silver. —  When  kept  in  contact  with  boiling  water 
for  some  hours,  it  disappears  entirely  and  the  liquid  precipitates  nitrate  of 
silver;  but  on  evaporating  the  water,  nearly  the  whole  of  the  liquid  is 
deposited  unaltered.  —  With  potash  in  aqueous  or  alcoholic  solution  it 
forms  brown  products;  ammonia  in  the  state  of  gas  or  io  aqueous  or 
alcoholic  solution,  also  solution  of  carbonate  of  ammonia,  acts  in  the 
same  manner,  forming  a  deposit  of  sal-ammoniac  *- Recently  precipi- 
tated oxide  of  silver  attacks  its  slightly  at  ordinary  temperatures,  bat 
the  action  is  not  easily  completed,  even  at  100°.  The  product  is  a  brown 
liquid,  soluble  in  ether  and  becoming  glutinous  when  evaporated:  it  does 
not  appear  to  contain  either  acetate  or  propionate  of  silver  (A.  Biche, 
ConipU  rend.  49,  176). 

Manobromacetone.  C*H'BrO'. —  When  a  weak  current  of  electricity  is 
passed  through  a  mixture  of  hydrobromic  acid  and  acetone,  hydrogen  is 
evolved  at  the  negative  pole;  but  the  bromine  which  woald  otherwise  be 
eliminated  at  the  positive  pole  acts  upon  the  acetone,  forming  monobro- 
macetone,  which,  in  the  course  of  24  hours,  is  deposited  in  the  form  of  an 
oil.  This  liquid,  washed,  dried,  and  distilled,  begins  to  boil  at  about  100^, 
but  the  temperature  rises  quickly  to  140°.  A  largo  Quantity  of  liquid 
over  between  140°  and  145°;  but  during  the  distillation,  the  liqoid 
blackens  and  gives  ofl*  hydrobromic  acid.  —  This  portion,  freed  from 
hydrobromic  acid  by  a  current  of  dry*  hydrogen  and  agitation  with  oxide 
of  lead,  exhibits  a  composition  agreemg  with  the  formula  CH'BrO'.  It 
is  a  colourless  liquid,  but  turns  brown  after  a  few  minutes.  It  irriUtes 
the  eyes  so  strongly  that  the  atmosphere  of  a  room  in  which  a  fev 
drops  have  been  spilt  becomes  unendurable,     (Riche,  Compt.  rend,  49, 

A  mixture  of  acetone  and  hydriodic  acid  behaves  in  a  similar  manner 
when  an  electric  current  is  passed  through  it:  iodine  dissolves  in  the 
acetone,  and  an  oil  containing  a  considerable  quantity  of  iodine  falls  to 
the  bottom.  This  oil,  after  repeated  washing,  yields  a  few  colourless 
needles,  which  are  probably  moniodacetone.     (Riche.) 

Bichloraceione.  C®H*CI'0'.  —  This  compound  was  first  obtaine<l  Iv 
Kane  (who  called  it  mesiiic  chloral)  by  passing  dry  chlorine-gas  into 
anhydrous  acetone,  Fittig,  who  has  recently  prepared  it  by  the  sija^ 
process,  finds  that,  after  washing  with  cold  water  and  drying  vith 
chloride  of  calcium,  the  greater  portion  of  the  product  distils  between 
110^  and  175°,  and  by  repeated  rectification  of  this  portion,  an  oil  is 
obtained  which  distils  constantly  at  120°.  —  According  to  Stadelcr,  this 
compound  is  most  easily  obtained  by  mixing  acetone  in  a  capacious  flssk 
with  twice  its  volume  of  strong  hydrochloric  acid  diluted  with  an  eqnil 
bulk  of  water,  and  adding  pulverised  chlorate  of  potash  by  small  JK)^ 
tious.  The  liquid  becomes  stron<,'lv  heated,  the  chlorine  is  completely 
absorbed,  and  bichloracetouo  quickly  separates  in  the  form  of  a  bcary 
oily  liquid. 

Bichloracctone  is  an  oily  liquid  of  sp.  gr.  1'236  at  21°.  BuW'v^: 
point  121 -.V  (Fitti*/);  110  5^  (Studeler).  Vapour-density  4'3'2.  ii '? 
insoluble  in  water,  but  mixes  in  all  proportions  with  alcohol  aud  elii^'r- 
(Fittig.) 
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Schweizer's  xylitic  chloral  (ix,  44),  obtained  by  the  action  of  chlorine-gas  on 
f,  figBone,  is  probably  also  identical  with  bichloracetone* 


C'  Bichloracetone  is  not  decomposed  by  alkalis  in  moderate  quantity; 

r  hnt  when  treated  with  a  considerable  excess  of  alkali,  it  yields  a  chloride 

0  ot  the  metal  and  a  salt  of  an  acid,  which  Kane  called  pteleic  acid  and 

fii  Mipposed  to  contain  C'H^OS  but  which  is  probably  either  acetic  or  mono- 

f.  cUoracetic  acid.     (St'adeler.) 

0  Bichloracetone  unites  with   alkaline  bisulphites,  forming  crystalline 

t  compounds.  —  When  shaken  up  with  a  concentrated  solution  of  bisulphite 

f  ^ioda,  it  forms  a  clear  liquid,  which,  after  some  hours,  deposits  colourless 

f  Bmcreous  lamins?,  easily  soluble  in  water,  and  having  the   unpleasant 

f  odour  of  bichloracetone.     After  being  pressed  between  paper  and  dried 

,i  orer  oil  of  vitriol,  they  gave  by  analysis  13*8  p.  c.    sulphur  and  293 

:  dilorine,  corresponding  to  the  formula  C*H*CI»0'  +  NaO,2SO»  +  2Aq. 
(Kttig.) 

J  .      JTerchloracetone,  C«H'CPO»,  and  TetrachloracHone,  C«H»C1*0'.  —  Bouia 
{vii,  262)  obtained  these  compounds  by  the  action  of  chlorine  on  wood- 

S>irit  (probably  containing  acetone).  The  so-called  methylic  choral, 
"•H'Cl'O*,  which  Weidraann  &  Schweizer  obtained  by  the  action  of 
ehlorine  on  wood-spirit  (vii,  261)  was  probably  a  hydrated  mixture  of 
bi-  and  ter-chloracetone : 

C'2H«C1«0*     =     C«H<C120«     +     C«H3C1»02     +      HO 

It  does  not  appear  possible  to  form  any  of  the  higher  chloracetones  by  the  direct 
■etion  of  chlorine  upon  acetone,  even  in  sunshine.  (Fittig.)  Some  of  these  higher 
mbstitntion-products  are  produced  by  the  continued  action  of  a  mixture  of  hydrochloric 
•dd  and  chlorate  of  potash  upon  acetone,  but  the  action  is  accompanied  with  the  evolu- 
tioii  of  dangerously  explosive  gases,  and  the  products  are  very  difficult  to  separate  one 
from  the  other.     (St&deler.) 

PentachloraceUme,  C'HC*0*.  —  This  compound  is  produced  by  the 
mction  of  hydrochloric  acid  and  chlorate  of  potash  on  several  organic 
compounds,  viz.,  kinic  acid,  citric  acid,  gallic  acid,  pyrogallic  acid, 
kioone,  cateohucic  acid,  muscular  flesh,  albumen,  salicylic  acid,  indigo,  and 
^rosin ;  on  the  other  hand,  glycocol,  lencin,  tartaric  acid,  acetic  acid  and 
alcohol  do  not  yield  a  trace  of  it. 
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e«cro^ »••>  ^-  100-00  ^ 100-00 

TV^  KH^iM'  ^r^iA  Ftetwni  obtMied  (ri,  441)  by  ex|K»dsf  dtntttftiiili 

^arf»wfcWrchi>wniitiii >■■.  aiwito  wtoch  he  Mrigned  the  tbratale  C*CIH)f.  «• 

^Mil«lM»4dii^l<ftttKhkvKcCMMmMiMpueitat^    It  liad  a  densitj  of  1-66  itU*. 
W^}<d  M  ll>^«  M»^  $»^  ^  ftMhsis  15-^  p.  c.  cftrbon  and  7&*49  ehloriiiew 

A>4V^.    CHCPO*  ^  8HO.--Penlaeh]oraoetom  ahaken  »  vitk 

^ai^r  and  «tpa«»d  to  a  tenperature  a  litUo  below  0%  ia  ooBYortodistsa 

whil^  <rY^«silin«  hrdrate  which  when  dry  looks  veiy  tnnch  liko  eblmit 

-M*9^     Th«  crystals  are  sometiroee  ^    of  an  inch   ia   ^iamUm* 

^  rhowbio  Ubles  of  110^  24'  and  ed""  36',  fir^qnenllv  aiM  «•* 

elo  hf'xa^Mial  prisms  by  tmncatioa  of  tho  aotita  aMoa    A? 
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melt  between  16^  and  IT""  and  volatilize  slowly  in  the  air  at  the  same 
tem^rature.  Heated  in  a  glass  tube,  they  are  converted  into  a  milky 
liqnid,  which  at  about  50°  separates  into  two  clear  liquids^  the  apper  of 
wnich  is  anhydrous  pentachloracetone. 


6C 

9H 

5  CI 

10  O 


StMdeler. 

360     .. 

,.     11-90     ... 

11-60 

9-0     .. 

2-98     ... 

3-07 

177-5     .. 

..     58-68     ... 

58-38 

800     .. 

..     26-44     ... 

26-35 

C«Ha»03  +  8Aq 302-5     ....  100-00     10000 

Aqueoui  solution.  Water  at  0*^  takes  up  ^\f  of  its  volume  of  anhy- 
drons  pentachloracetone,  and  on  the  other  hand,  pentachloracetone 
takes  np  a  certain  quantity  of  water  without  change  of  appearance;  but 
it  then  becomes  turbid  at  the  heat  of  the  hand,  like  hydrated  conine. 

The  aqueous  solution  saturated  at  0"^  likewise  becomes  milky  at  a 
/I^Dtle  heat,  and  clear  again  at  50°,  by  separation  of  the  pentachlorace- 
tone —  this  separation  is  likewise  effected  by  the  addition  of  common 
salt^  sal-ammoniac  and  other  soluble  salts. 

The  solution  is  distinctly  acid,  and  may  apparently  be  neutralised 
with  baryta- water  without  alteration;  but  when  the  crystallized  hydrate 
IS  triturated  with  baryta  or  lime,  a  distinct  odour  of  chloroform  is  evolved. 
The  solution  nearly  neutralised  with  baryta,  remains  perfectly  clear 
on  boiling,  but  if  previously  supersaturated  with  ammonia,  it  aeposits 
carbonate  of  baryta.  —  The  alcoholic  solution  of  pentachloracetone  mixed 
with  alcoholic  solution  of  potash,  deposits  cubical  crystals  of  chloride  of 
potassium,  mixed  with  scaly  crystals  of  another  salt,  probably  bichlorace- 
tate  of  potash;  the  solution  is  found  to  contain  formic  acid  : 

C8HCP02     +     2HO     =     C^HCP     +     C^H^CPO* 


Chloroform.        Bichloracetic 
acid. 

and : 

C«HC1       +     4HO     -     8HC1     +     C^H'O^ 


Formic  add. 


?lantamottr,  by  treating  with  alcoholic  potash  the  pentachloracetone  produced 
by  the  decomposition  of  citric  acid  (p.  466),  likewise  obtained,  together  with 
chloride  of  potassium,  a  scaly  crystalline  salt,  to  which  he  assigned  the  formula 
CH:PK0^:  it  is  most  probable,  however,  that  this  salt  was  really  bichloracetatc  of 
potassium,  C^HCPKO^,  die  formuU  of  which  differs  from  that  given  by  PUntamour 
only  by  1  At.  H. 

Pentachloracetone  dissolves  in  all  proportions  in  alcohol  and  in  efher, 
(Stadeler.) 

Hexacfiloracetone,  C«C1'0'.  —  This  is  the  compound  which  Plantanionr 
obtained  (toe.  cit,)  by  the  action  of  chlorine  gas  in  sunshine  on  an  aqueous 
eolation  of  citric  acid.  It  is  an  oily  liquid  of  peculiar  pungent  odour, 
sp.  gr.  1*75  at  10°,  and  boiling  between  200°  and  201°.  It  makes 
transient  grease-spots  upon  paper;  gradually  reddens  Htmuspaper;  ai;d, 
forms  with  water,  at  a  temperature  not  above  6°,  a  crystalline  hydrate, 

2  K  *i 
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+  SA<|,  wtilch  melU  at  a  temperaltire  *bar©  lS^,wiiiii|«nr^« 


20 


3e     _     13-€     _ 

„   u^ 

tis    _    m*4   __, 

_  n-s 

m    _     fio   .... 

-.      67 

c*ci»o' 


2tfA     «*-   I«hO      ^..  lOO'O 


,  Page   8- 

jlcriffn  #f  iV'iWc  Acid  upm  A^mie,  —  FittJg,  by  addiiif 
anecessiTe  fiomll  |K>rtious  to  fumlnj^  oitrie  acid    iti  jTflMK 
cooled,  and  dilatitig  with  water  vis  sooo  as  tha  first  aetton  k 
a  jelJow,  fiseid,  explosive  oil,  contamitig  3S'3   p    c.  caiio*  1 
~    ogeOy  and    eKhi biting  the  chs^mcierd    of   a  iiitix>-oompoQaid. 
npoMd  bjfiDlphjrdric  acid  and  stiiphide  of  ammonium,  w\\k  mf^ 
of  sttlphur;  bat  tbe  proJiicU  are  broBrn  tarry  Uoaids  wbkh  mt^ 
I  t^detjcy  either  to  cryjstallire  or  to  unite  with  »eid«. 


Page  9, 

Action  of  PentacUoride  of  Phosphorus  on  Acetone. PentadiloM 

of  pbosphoras  forms  with  acetone,  two  compounds,  vii.,  wuA^- 
chloracetol  C*H«C1S  boiling  at  TO""  and  chloropropylene,  OH%l>  boiliiig'it 
about  dO"".  —  Methjlchloracetol  treated  wi^  silTer-salts,  amnioik 
ethylate  of  sodium,  or  alcoholic  potash,  is  resolved  into  C'H'Ct  a»i 
hydrochloric  acid.  —  The  other  body,  C*H*C1,  unites  with  bromine  ara 
forms  the  compound  C*H*Cl.Br',  which,  by  fractional  distillation,  a  ob- 
tained in  the  form  of  a  very  heavy  liquid  having  a  saocharine  taste,  lu 
sp.  gr.  at  0^  is  2-064;  vapour  density  8*22;  boiling  point  170\ 


6  C ... 

5  H                  

36-0    

5-0    

35-5 

1600    

15-22 

211 

15-02 

67-65 

FHedel. 

15-06 

2*17 

CI 

2  Br    

....     15-95     15-70 

....     68-13     6715 

C«H»aBr« 

230-5     

100-00 

Vol. 
...    6     ... 
.«    5     ... 

....     9999 

Denaitj. 
2*4960 

it  »»■ 

^^     0-;i465 

fi.  .M 

...     1     ... 
...    2    ... 

.....^ 2*4543 

^   11*0939 

Vtp.ofC*H*ClBn     ...... 

...     2     ... 

16-3898 

^"« 8-1949 
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V         This  cblorobromide   treated   with  alcoholic   potash   yields    another 
chlorobromide,  C*H*ClBr,  which    boils  at    105°,  and  ^ves  by  analysis 
83-47  p.  c.  carbon  and  2*85  hydrogen  (calcnlation :  22-82C  and  2"58  H). 
.    The  same  body  is  produced  by  treating  C*H*ClBr'  with  silver-salts. 

Methylchloracetol  is  isomeric,  but  not  identical  with  bichloride  of 
L-  propylene  C*H«C1',  which  boils,  according  to  Friedel,  between  93**  and 
.^    98^     But   the  compound  C^H'Cl   obtained  from   methylchloracetol  is 

identical   with   cliloropropylene  obtained  from  chloride  of   propylene. 
u^    Cbloropropylene  prepared  from  chloride  of  propylene,  yielded,  when  passed  into  bromine^ 

a  chlorobromide  which  boiled  at  170°,  like  that  derived  from  acetone.     Its  composition, 

as   determined  by  analysis  (13*91  p.  c.  C,   199  H,   1701  CI  and  66*76  Br)  did  not 

boweTer  agree  yery  closely  with  the  formula  C^H^ClBr^,  probably  in  consequence  of  an 

admixtnre  of  chloride  of  bromopropylene  C'H^BrCP. 

The  preceding  facts  show  that  acetone  is  related  to  the  propylene 

series.       (Friedel,   Bull.    Soc.   Chim.   de  Paris,  i,   26 ;  Ann,  Fhaim, 

zii,  236. 


Page  10. 
For  the  action  of  ammonia  on  acetone  see  page  378  of  this  volume. 

Acetone  with  Bisulphite  of  Ammonia,  —  When  an  alcoholic  solutiou 
of  bisulphite  of  ammonia  is  mixed  with  actone  till  permanent  turbidity 
18  produced,  the  liquid  becomes  hot,  and  after  a  few  seconds  deposits 
laminse  resembling  cholesterin,  which  quickly  aggregate  into  a  heavy 
crystalline  powder.  It  is  soluble  in  water  and  alcohol,  insoluble  in  ether. 
It  decomposes  rather  easily,  even  at  ordinary  temperatures,  and  smells  of 
ammonia  and  sulphurous  acid.    (Stadeler.) 

Stiideler. 

NH'      17     ....     10*83     10-99 

S03        64     ....    40-77     40-13 

2  HO        18     ....     11-46 

C«H«03  58     ....     36-94 

C«H«02  +  (NH*0, 110,2802)     157     ....  lOOOO 

The  formula  is  equivalent  to  that  of  cyttin  +  4  HO,  but  the  compound  is  not  con- 
verted into  cystiu  by  heat.     (Stiideler.) 


Page  15. 

Action  of  Sodium  on  Acetone,  —  Finacone.  C"H''0*.  —  Sodium  is 
violently  attacked  by  anhydrous  acetone,  but  without  evolution  of 
hydrogen,  and  hydrate  of  soda  is  separated  in  white  flakes.  The  liquid 
gradually  assumes  a  pasty  consistence,  and  the  sodium  becomes  coated 
with  oxide,  so  that  it  no  longer  acts  perceptibly  on  the  ticetoue.     On 
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subjecting  the  pastj  maBs  to  distillation,  nndeconiMMed  moi/Um^  pasBes 
over  first,  and  on  increasing  the  heat^  two  liquids  eoUeot  in  the  Feeei?er, 
Tie,  a  colourless  watery  layer,  covered  with  a  yellowiah  oil  having  an 
odour  of  peppermint.  On  pouring  the  distillate  into  a  haBin,  00  tbat 
the  still  remaining  acetone  may  gradually  evaporate,  the  watery  liquid 
solidifies  in  a  white  crystalline  mass,  from  which  the  oil  ma^  be  separated 
by  decantation  and  pressing  between  paper.  The  crystalline  compound, 
which  consists  of  hydrate  of  ptnaeonty  may  be  further  purified  by  two 
recrystaUizations  from  a  small  qnuitity  of  hot  water,  the  solutioae  bei^g 
filtered  through  moistened  paper  to  separate  the  last  traces  of  oil. 
(Stadeler.)  The  formation  of  pi&acone  may  be  represented  by  the 
equation  : 

2C«H«0«     +     2Nt     «     2NtO     +     C»H»W 

Acetone.  PiDBcone. 

and  the  anhydrous  piuacone  thus  produced  appears  to  take  wattf  from 
another  portion  of  the  acetone,  converting  it  into  phorcne  (p.  342)  which 
is  the  oily  liquid  formed  at  the  same  time  : 

3C«HH)2         -         4HO         =         C«H'H>» 


Acetone.  Phorcne. 

The  crystals  of  hydrated  piuacone  contain  14  At.  water.  Aeeording 
to  the  concentration  of  the  aqueous  solution  and  the  quicker  or  slower 
rate  of  cooling,  the  compound  separates,  either  in  colourless  four<sided 
tables  very  much  like  oxalate  of  methyl,  or  in  long  thin  prismatie 
crystals;  in  both  these  forms  it  contains  the  same  quantity  of  water. 
The  crystals  are  very  brittle,  dissolve  readily  in  water,  and  still  mora 
readily  in  alcohol,  ether  and  acetone.  They  have  no  perceptible  odour, 
and  a  somewhat  faint  and  cooling  taste.  Near  42*^,  they  melt  to  a  clear 
homogeneous  liquid,  which  begins  to  boil  and  give  ofi*  water  at  100^  the 
boiling  point  gradually  rising  as  the  water  goes  off.  By  performing  the 
experiment  in  a  narrow  glass  tube  and  gradually  raising  the  temperature 
to  140^  a  viscid  liquid  is  at  length  obtained,  which  bums  with  a  bright 
flame  and  appears  to  be  anhydrous  piuacone.  It  could  not,  however,  be 
obtained  in  sufficient  quantity  for  analysis ;  when  4  or  5  grms.  were  treated  as  above, 
a  considerable  quantity  volatilized,  and  the  residue  still  crystallised  on  cooling,  etrn 
after  the  heating  had  been  continued  for  several  hoors.  Anhydrous  pinacoue  n 
quickly  converted  into  the  hydrate  on  exposure  to  the  air,  and  instantly 
when  mixed  with  water. 


Hydratet 
....     72 

I  Pinacane. 

....     31-86... 
...     11-50.... 
...     56-64 

Stadeler. 
a.               i. 

....    31-60...    31-63 

.    11-56....    11-52 

...    56-84...    56-85 

12  c    

....    32-2.. 
....    11-5.. 
....    56-3.. 

..    32-4. 
.    11-6. 
..    560. 

TSvi 

26  H    

16  0    

26  . 

....   128  . 

...    11-5 
..   55-4 

Ci2H»«03+l4i 

Kq   226  . 

..   100-00 

....  10000  ....  100-00  .... 

....  100-0 .. 

..  1000 . 

.^100*0 

Stadeler's  analysis  a  was  made  with  the  prismatic,  b  with  the  tabolar  crystaU. 
Fittig  regards  the  crysitals  as  a  hf/drate  of  paracpton",  CH^O-H-CAq,  which,  howcTrt". 
requires  32*1  p.  c.  t*:;rbon  and  only  10  7  hydrogen,  u  diflertMice  scarody  to  be  accounted 
for  in  the  analysis  of  a  well-defined  crystalline  compound :  moreover,  Sta^ldcr's  vie* 
of  their  composiiion  is  more  in  accordance  with  the  mofle  of  fonnatioii,  vis.,  by  tltf 
dc-oxydisin;;;  atuion  of  sodium  on  acetone. 

Anhydrous  piuacone  is  metamcric  with  caproic  aldehyde^  C*-H"0^,H,  also  with 
WUliamson's  valyl-methyl.  C»«H»0-,Cni»  {Chem,  Soc,  Qu.  /.  4,  23y),  and  FHedd'i 
butyryl^eikyl,  C^WO\C*n^  {Ann.  Pkarm,  108,  122). 
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ByleftYingthe  crystals  of  the  14-atoin  hydrate  oyer  oil  of  vitriol 
for  a  week  and  recrystallizing  from  anhydrous  ether,  Fittig  obtained 
crystals  of  pinacone  containing  4  At.  water ;  and  after  three  weeks 
standing  over  oil  of  vitriol,  crystals  were  obtained  whose  compositiun 
was  nearly  that  of  pinacone  with  2  At.  water. 


With  4  AL  WBier. 
12  C    72     .... 

52-94     

Fittig. 
53.3 

16  H    16     .... 

11*77     

11-8 

6  O   48     .... 

35-29     

34-9 

C»H"0»  +  4Aq  ....  136     .... 

With  2  At.  water. 
12  0    72     .... 

100-00     

lOO-O 

61-02     

Fittig. 
60-8 

14  H    U     .... 

11-86     

11-5 

4  O    32     .... 

27-12     

27-7 

C«H«0»  +  2Aq   ....  118     .... 

100-eo   ..... 

1000 

]^tlT>  by  heating  a  solution  of  ammonia  in  acetone  to  100°  in 
Maied  lubes,  Fittig  sometimes  obtained  crystals  resembling  the  last,  and 
giving  by  analysis  61*8  p.  c  carbon  and  10*8  hydrogen.  Fittig  regards 
thMB  crjftais  9m  piracetone  C*U*OS  (calc.  62*1  p.  c.  C  and  10-3  U).  The  numben  do 
•ot  hMrever  di0er  greatly  from  those  deduced  from  the  formula  CH^C  ■¥  2Aq. 
Moreover,  the  analysis  was  made  with  only  0*115  grm.  of  substance  and  the  crystals 
were  not  always  obtained.  Stttdeler  suggests  that  the  acetone  from  which  they  were 
prodoced  might  have  been  previously  used  in  the  preparation  of  pinacone — that  is  to 
ftay»  rscovered  by  distillation  af^r  treatment  with  sodium  ;  and  in  that  case  would  pro- 
bably contaia  a  small  portion  of  pinaoone.  Stiideler  never  obtained  such  crystals  by 
WatiDg  aeetone  with  ammonia,  but  only  the  syrupy  compound  described  at  page  10, 
voL  ax,  which  by  spontaneous  decomposition  yields  acetonine. 

The  crystals  of  hydrated  pinacone  dissolve  in  concentrated  sulphuric 
acid,  with  spontaneous  rise  of  temperature,  yellow  colouring  and  gradual 
turbidity ;  on  heating  the  solution,  it  assumes  a  deep  brown-red  colour, 
and  the  pinacone  is  gradually  decomposed.  —  With  strong  potash-ley  it 
may  be  heated  without  undergoing  decomposition,  merely  melting 
into  oily  drops  which  do  not  mix  with  the  potash-ley,  but  crystallize 
again  on  coling.     (Stadeler.) 


Page  16. 

Actum  of  Quick  Linie  on  Acetone.  —  When  well  burnt  marble  is  left, 
togettier  with  a  quantity  of  acetone  jnst  sufficient  to  cover  it,  in  a  closed 
vessel  for  a  considerable  time  (2  to  6  weeks),  and  the  liquid  then  distilled 
without  addition  of  water,  two  products  are  obtained^  the  one  boiling 
below  150°  the  other  above  200°. 

By  submitting  the  former  to  repeated  fractional  distillation,  nearly 
half  of  it  may  be  brought  to  the  constant  boiling  point  12^'',  and  the 
liquid  thus  obtained  exhibits  the  composition  and  properties  of  oxide  of 
viesUyl  (ix,  25).  It  is  a  transparent  colourless  oil,  having  a  burning  taste 
and  an  odour  like  that  of  peppermint,  and  burning  with  a  bright  flanso. 
It  is  insoluble  in  water,  but  mixes  in  all  proportions  with  alcohol  and 
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Mi e r.     S p,  gr,  0 *S 4  8  at  23 ^.     V  apa u r  de nai  t j  3  67*  Boil ing  poial  131V 
f  I'ittig.)     AeeordtDg  to  Kitie  it  boils  at  120". 

12  C  •«,„«» .M-.     72     »»     73-4     ?3-lS  _.     73IS 

10  H  ,„...,**«.*„,„.,     10    „,.     10-2     , 10-55  „„     lO-iS 

2  O  *.. .»...«.*     16      ...     16*4     ........      16-50  ._.     16  23 


Citawos    „.„„„.,.     $$ 


ioa-0   .....^.  100*00   ,_  I  (WOO 


Vol. 
C^va|Knir  ...*«.*.»».„.,...►,♦*....-„,     12 

H^gM       ,.... 10 

0.gM        _.,..„... «,,,...,.,       1 


0-6930 
1*1993 


V»p*  of  C^*H>»0-  .„..,«,.„,..»...       2 

1 


6-7^3 


Bj  nitrio  acH  or  by  a  mixtttre  of  nitric  and  anlphtirie  meid,  mii  4 
aeaityl  is  oonTerted,  with  great  eTolation  of  lieat^  ioto  a  kr^irn,  Iq^ 
resinous  maas,  which  is  iniolnble  In  water,  but  easily  solnble  in 
and  separates  from  tha  solution  on  evaporation  a  till  aa  a  brown 
ma^a.  —  Chlorine  acts  strongly  on  oxide  of  meaityl,  forming  a  ftiloi 
oil  which  18  heavier  than  water,  and  is  decoin posed  hj  difltillAtioiL  Ii 
was  therefore  merely  washed  with  water  aud  placed  an^r  a  btU-jir  ttv 
sticks  of  potash.  It  then  gave  by  analysis  45-4  p,  c.  eblorine:  v^ti^nMJi 
may  have  been  impure  bkhht-ome^itic  Hhtr^  C^'HK^PO*,  Ibe  fonsatiiMi  if 
which  required  42-5  p.  c.  CL     (Fittig) 

Oxide  of  mesity]  does  not  unite  wiib  alkaline  bi#ti)phiiei^  wA  k 
thereby  distinguisbed  from  ifmnasin^  which  is  iaomeric  with  It. 

Tha  portion  of  the  ongioat  distillate  which  boiled  above  tOO*,  *w 
partially  decompo^d  hy  fmotional  dislUlatioD;  neTertheless  twopoiti^ 
were  obtained,  one  distilliug  between  210°  and  220°,  the  other  betnv 
220^  and  230^,  both  of  which  exhibited  yery  n^ly  the  comnasltitio  4 


18  C 

14  H 

20 


108     .. 

..    78-3 

14     .. 

..     10-2 

16    .. 

..     11-5 

210"*  to  220"*        220*to23r 

....     77-6     7M 

....     10-2     ^8 

•     12-2     ^     12.J 


C"H"0'  138 


100-0    «  100*0 


loro 


According  to  Vdlckel  (ix,  16),  the  product  of  the  action  of  q«ick  liae  m  tertMi 
IB  xy lite-oil,  C^H'O  (or  rather  C«*H>«0»),  which  however  reqmra  00*9  p.  e.  cvki* 
t  quantity  which  differs  considerably  from  the  analytical  result. 

The  following  table  exhibits  a  list  of  the  bodies,  anrmnged  aoeoidiiv 
to  their  boiling  points,  which  are  produced  by  the  action  of  9Umg  a^ 
phuric  acid  or  of  caustic  alkalis  on  acetone;  they  are  all  prodnoed  by  tk 
abstraction  of  water  from  two  or  more  molecules  of  aoetono. 

Boiliof  point. 
.  110'' to  120*  (WcU) 

155*  to  leO"*  (H^^) 

210*  to  220*  (Ftett) 

mbore  200«    (L&wig,Wmimmi 


Xylitic  naphtha  C^ni^O^  =  4C«H«0«  -  2H0 
Oiide  of  mesityl  CWH^^O*  «  2C«HW  -  2HO 
Mesitylene  C»«H»»       =  30»H«0«  -  6HO 

Phorone(?)  CWH"0«  =  3C«H«0»  -  4HO 

Xylitc-oil  C2^H»^2  „  4C«H«02  -  6HO  . 
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Methyl-acetone,  Ethyl-acetone,  and  Dumasin, 

R.  FiTTiG.    Ann.  Fharm.  110, 18. 

When  the  oily  liquid  which  is  obtained,  together  with  acetone,  by  the 
dry  distillation  of  acetates,  and  floats  on  the  top  of  the  crude  acetone,  is 
subjected  to  fractional  distillation,  after  being  dehydrated  by  chloride 
of  calcium,  pure  acetone  passes  over  below  60°,  and  the  liquid  which 
distils  between  60°  and  130^,  may  be  resolved  almost  completely, 
by  repeated  fractional  distillation,  into  three  compounds,  viz.,  methyl* 
acetone,  ethyl-acetone,  and  dumasin. 

MethyJroceUme,  C»H«0*  =  C*H»(C«H5)0*,  is  a  colourless  liquid  which 
smells  like  acetone  and  mixes  in  all  proportions  with  water  and  alcohol. 
Sp.  gr.  0-838  at  19^     Boils  between  75°  and  77°. 


8  C  

48     ., 

...     66-6     .... 
...     Ill     .... 
...     22-3     .... 

Pittig. 
66-0 

8  H 

8     ., 

W2 

2  O 

16     .. 

22-8 

C^HW    

72     . 

...  1000    ... 

100-0 

Methylacetone  forms  with  bisulphite  of  8oda,  a  crystalline  compound 
containing  C»HK)*+(NaO,HO,2SO»)  +  Aq  or  C«H^NaS*0«-f3Aq.  It 
is  very  soluble  in  water  and  cannot  be  purified  by  recrystallization. 
As  it  contained  an  excess  of  bisulphite  of  soda,  which  could  not  be  removed,  the  sodium 
and  tnlphurous  acid  were  first  determined  and  found  to  be  Na  »  15*3  p.  c.  and  S^CH 
>■  41*6  p.  c.  The  sum  of  these,  v\x,,  56*9,  was  then  deducted  from  100,  and  the 
remainder  »  43*1  considered  as  the  sum  of  the  carbon,  hydrogen  and  oxygen 
ss  C^H^O^  +  SAq  »  C^Hi^^O*.  The  quantities  of  carbon,  hydrogen  and  oxygen 
calculated  from  this  formula  are  21*1  C  +  4*4  H  +  17*6  O  «  43*1,  and  with  these 
the  quantities  of  carbon  and  hydrogen  found  by  burning  the  salt  with  chromate  of 
lead  agreed  yery  nearly,  yiz.,  20*4  C  and  4*5  H.     (Fittig.) 

Ethyl'ocetime.  C/^H"0»  =  C''H»(C*H*)0».  —  Transparent  colourless 
liquid,  smelling  faintly  of  acetone,  sparingly  soluble  in  water,  but 
misdble  in  all  proportions  with  alcohol.  Sp.  gr.  0*842  at  19°.  Boiling 
point  between  90°  and  95°. 


10  c  

60     . 

...     69*8     .... 
...     11*6     ... 
...     18*6     .... 

Fittig. 
70*4     ....     69*5 

10  H  

10    . 

11-2    ....     11-3 

2  O  

16     . 

....     18*4     ....     19*2 

C^H^ocy    

86     . 

...  1000    ... 

1000     ....  100*0 

With  hUulphite  oj  soda^  ethyl-acetone  forms  the  compound  C*°H*^0* 
+  {NaO,HO,2SO')  +  Aq  or  C^J'H'NaSW  +  3A(j,  which  crystallizes  as 
colourless  shining  nacreous  laminsc,  very  soluble  m  water.  They  were 
purified  for  analysis  by  pressure  between  paper  and  drying  over  sul- 
phuric acid,  but  as  they  contained  excess  of  bisulphite  of  soda,  tlic  analysis 
was  made  a?  in  the  preceding  case.     The  sulphurous  acid  and  Eodv^vcw 
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were  found  to  be  together  46*6  p.  c;  and  this  deducted  from  100  leares 
53-4  for  the  weight  of  the  C*»HH)»  4-  3Aq  or  C*»H"0»  in  100  pwta  of 
the  salt. 

Calculation.  Fittig. 

10  C  60  ....  fS'$    ^ 29-0 

12  H 12  ....  5-7     6-3 

5  0  40  ....  191 

112    ....    ft3-4 

Dumasin.  C"H*"0*.  —  Propertiei  (ix,  25).  —  Accoidiog  to  Fiitig  it  boik 
between  120''  and  125". 

Fittig. 

12  C  72     ....     73-5     73-7     ....     74-3 

10  H : „..     10    ..«     10-2    Ill     -..     ll-O 

2  O  .. 16    ....     16  3    U'2    ..^    147 

C»HW02    98    ....  100-0    lOO-O    ....  100^ 

Isomeric  with  oxide  of  meutyl,  from  which  howerer  it  is  djutingwiihed  bj  cob- 
billing  with  alkalin*  bisulphites. 

Strong  nitric  acid  conrerts  dumasin  into  oxalic  acid;  dilate  nitric 
acid  exerts  scarcely  any  action  upon  it. 

When  diimasin  is  shaken  up  or  left  to  stand  for  «ome  time  in  coDtact 
with  a  concentrated  solution  of  hUulphUe  <^$oda9  the  <kil  which  floats  on 
the  surface  solidifies  completely  to  a  crystalline  mass  reeembliog  the 
preceding  compound  and  of  similar  constitution.  It  dissolves  readtlj  in 
water,  but  boiling  water  decomposes  it  immediately^  and  separatee  tiie 
Jumasin.  Its  instability  and  the  impossibility  of  completely  sepaiating 
the  excess  of  bisulphite  of  soda,  rendered  it  difficult  to  obtain  watasht- 
tory  analyses.  The  quantity  of  sulphur  found  raried  from  16*2  to 
19*3 ;  the  carbon  from  26' 8  to  30*8  and  the  hydrogen  from  5*0  to  6*1 
per  cent.  Hence  the  compound  appears  to  be  C-lV^aSKy  f  SA^) 
which  requires  30*2  p.  c.  C  6'3  H  and  13*4 S. 

Bichlorodumasin.  C''HT1H)\  —  Obtained  by  dktillinf  4nm$»B  wA 
hydrochloric  acid  and  peroxide  of  maganese*  li  is  a  ooloariiV  A 
heavier  than  water,  boiling  between  150°  and  155*,  aad  not  oi|iBUl  sf 
combining  with  alkaline  bisulphites. 

Tittif. 

12  C      72     ....     431     43-t 

8  H      b     ....       4-8     5-4 

2  CI     71     ..-     42-5     41-7 

2  0      16     ...       9-6     9-7 

O'HKPii^    167     ...  lOO-O    l#i*« 
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Acetonic  AcicL   C*HW. 

Produced  by  Uie  action  of  hydrochloric  and  hydrooymaic  acid  upon 
retoDO : 

C«H«0«     4-     C«NH     +     HQ     ♦     4HO     -     NHKn     +     CHH)* 

'he  mode  of  formation  is  analogous  to  that  of  mandelic  acid  from  bitter 
Imond  oiL  —  To  prepare  the  acid,  acetone  is  mixed  with  aqueous  hydro- 
jranic  and  hydrochloric  acid,  and  the  mixture,  after  haying  stood  for 
>me  time,  is  boiled,  and  afterwards  evaporated  oyer  the  water-bath, 
'he  brownish  syrupy  residue  solidifies  on  cooling,  and  may  be  almost 
wholly  freed  by  pressure  between  paper,  from  a  brown  very  bitter 
ibfltance,  which  adheres  to  it.  The  pressed  mass  consists  almost  entirely 
f  sal-ammoniac  and  acetonic  acid,  and  the  latter  may  be  dissolyed  out  by 
ther,  and  purified  by  recrystallization  from  water  and  from  ether. 
Stadeler,  Ann,  tharm.  111,  320.) 

Acetonic  acid  is  odourless,  ha«  a  strongly  acid  taste,  and  reddens 
tnius.  It  is  easily  dissolved  by  water,  alcohol,  and  ether,  and  crystallizes 
■om  the  solutions  in  small  colourless  prisms,  generally  arranged  in 
roeses.     It  volatilizes  to  a  certain  extent  with  vapour  of  water. 

Stadeler. 

8C    48     ....     4615     46-00 

8  H  8     ....       7-70     7-68 

6  0  48     ....     46-15     46-32 

CH^O* 104     ....  100-CO     100-00 

HoBolosoiit  with  lactic  acid  C*HK)*,  from  whicli  it  diffen  bj  C*IP« 

Heated  in  a  glass  tube,  it  melts  into  a  colourless  oily  liquid,  which 
loonts  up  the  sides  of  the  tube  without  actually  subliming.  The  drops 
>lidify  auickly  on  coding,  and  appear  to  consist  of  oualtered  acetonic 
oid.  —-  Heated  with  hydrate  of  potash,  it  gives  off  the  odour  of  acetone. 
-^  It  is  not  altered  by  oil  of  vitriol  in  the  cold,  bat  on  heating  the 
ilUnre,  it  turns  brown  and  gives  off  a  large  quantity  of  gas.  — A  mode- 
fetehr  ^ute  solution  of  the  acid  neutralized  with  ummoaia  is  not  preci- 
ated  by  nitrate  of  silver ;  but  the  mixture  gradually  deposits  metidlic 
Dver  in  dark  flocks. 

Barium  •ioU,  CH'BaO*.  -  Obtained  by  aentimliBiiig  the  add  with 
•rytarwater  and  evaporating  to  a  syrup.  By  slow  cooling,  it  is  obtained 
a  small  thin  prisms,  apparently  with  rhombic  base,  which  gradually 
hange  to  a  crystalline  magma.  By  rapid  cooling,  the  syrupy  solution 
olidifies  to  a  satiny,  long-fibred,  crystalline  mass.  After  drying  at  llO'', 
r  in  vacuo,  it  does  not  diminish  sensibly  in  weight  at  180^  At  a 
tronger  heat,  it  decomposes  and  gires  off  vapours  smelling  like  burnt 
artar,  but  also  pungent  like  acetone.  Oave  byanalysis,  43*4  and  42*7 
».  c.  baryta,  the  formula  requiring  44*6  p.  c.    The  difference  axiaoa  fcvccL 


•?^^L.    -i  --.■Il'i^ 


V  .  *  .. 


i'.r;-i.. 


'.t;::_    _ 


~fcir« 


>;.Jk:':'.i'  M  ::•:'   «^  r«»^  ^'   -  — -^  r^::=:- 


si;riLi:i*;a.  if  iLrsci^  -"-^  tiar-_- jf  t:*i  rar*  r^-m    ^ct  fist  A^ 


i/i.v  ,•  -    i^-i    T:'!r-*^7   :::    ACt'^*.  f  rmfn^    chloride   cf  cihv!  i:- 

]'''''e-\  f.'-'lt:  ''Cz,\.:y^-rz^'  b-:  n?  cL!:r:ie  of  cibjh.Mne  or  chunii - 
'^'.'l  Ll  'vVLen  2  A:.  PC,  ^re  c^^ie  ;o  ;ict  t-n  f  At.  aceiai,  *n»I  i*^ 
!'r?:*I./'T  -^  treaie-l  ^>.n  v:.:cr.  an  i..il  scparaus  which  mppeare  t■.t*- 
}  /  V.  r  position  ril^C;-.  — Ba:  when  1  Al  PCr,  is  added  t-  1  A: 
'^^.ViVnl'-'mi'itore  J^in^  well  wied.  acd  the  prodac:  d«\»inpa^i;: 
*  U-  'r  nail  pi«?ceT  of  ice,  anotLer  cblorine-comiK^and  is  furmiHl,  pr  l»V 
/  *i'C]0-  I'  '•  ^'*"i<i  indeeti.  a*  ^Vurt2  and  Frapolli  obtained!  hv  tkift^: 
.f  hv.iio4ioric'acid  on  a  uiixiare  uf  aldehyde  and  absolute  aJo^b':- 
-U  two  reaction,  mav  perhaps  tak.  piace  a.  follows  : 
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■r    ^h«  t^o  compounds  are  very  unstable,  and  were  not  obtained  in 
iBcient  qoantity  for  exact  analysis. 

If  the  preceding  formul»  and  reactions  are  correct,  the  constitution 

^iMtal  may  be  represented  by  the  formula      Sim  }  0»,  that  is  to  say, 

■ToolioJ,  in  which  1  At.  H  is  replaced  by  the  radical  C*H'0».  This 
=*^ildieal  would  form  the  chloride  C^H'O'Cl,  and  the  perchlorido  C*H»C1» ; 
■^«t  being  rather  unstable,  it  may  easily  resolve  itself  into  aldehyde  and 
■^ihyl,  C*H*0»  =  C*H*0«  +  C*H» ;  and  in  fact,  acetal  treated  with 
^^etic  acid  or  acetic  anhydride  (p.  437),  does  yield  aldehyde  and  acetate 
^rl  ethyl  (Beibtein,  Bull.  Soc.  Chim.  da  Far,  46;  Ann.  Pharm,  112, 
J40.) 


0  Chloracetals. 

A.  LiBBEN.     N.  Ann.  Chim,  Phys.  52,  313. 

*  These  compounds  are  formed,  together  with  acetal,  aldehyde,  forroiate 
of  ethyl,  and  acetate  of  ethyl,  by  the  action  of  chlorine  on  hydrated 
aloohol,  the  relative  quantities  of  the  several  substitution-compounds 
Tftrying  according  to  the  strength  of  the  alcohol. 

When  chlorine  is  passed  into  alcohol  of  ordinary  strength  (80  per 
cent.),  and  the  heavy  oil  which  separates  on  addition  of  water,  is  washed 
Mveral  times  with  aqueous  chloride  of  calcium,  then  dehydrated,  and 
•mbmitted  to  fractional  distillation,  it  begins  to  boil  at  80^  and  the 
Iwiling  point  gradually  rises  to  about  200°,  not  however,  remaining 
•tationary  at  any  intermediate  point.  The  portion  which  distils  below 
120°,  consists  of  aldehyde  and  compound  ethers;  that  which  distils  above 
120°,  which  is  in  larger  quantity  than  the  former,  contains  monochlo- 
imcetal  and  bichloracetal.  On  submitting  this  portion  to  fractional 
diatillation,  the  greater  part  passed  over  between  ITO''  and  185^;  this 
consisted  chiefly  of  biMoracetal^  which  may  be  obtained  nearly  pure  by 

2pm  subjecting  this  same  portion  to  fractional  distillation.  To  separate 
6  manochloracetal^  the  portion  of  the  second  distillate  boiling  below 
170°,  and  the  portions  of  the  first  distillate  which  passed  over  below 
120°,  were  heated  for  several  days  with  solution  of  potash,  whereby  a  con- 
siderable quantity  of  chloride  of  potassium  was  formed,  together  with  a 
jellow  oily  liquid,  which  floated  on  the  aqueous  solution.  The  watery  liquid 
contained  formic  acid.  The  oil  being  distilled  fractionally,  a  considerable 
portion  passed  over  between  156^  and  165%  and  the  boiling  point  of  the 
lemainder  rose  to  180°.  This  latter  portion  contained  bichloracetal.  The 
Jbnner  portion  did  not  yield  a  liquid  of  perfectly  stable  boiling  point, 
but  a  considerable  portion  consisting,  chiefly  of  monochloracetal,  passed 
oyer  between  154°  and  159®. 

Monochlaracetaly  C"H''C10*,  is  a  colourless  liquid,  having  an  ethereal, 
aromatic  odour,  and  boiling  at  about  155°.  Vapour-density,  5*38.  It  is 
perfectly  neutral,  insoluble  in  water,  soluble  in  alcohol,  not  attacked  by 
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potaflh-ley.    It  doei  not  pirecipit&ie  nitrate  of  silver,  eitber  in  the  eold 
when  heated. 

Beiwem  IM*"  Md  159*.  LkboL 


12  C      

13  H 

.....    72-0 

130 

35-5 

...M    320 

...    47-21 
....      8-52 
....    23-28 
^    20-99 

46-70 

8-48 

CI 

24-73 

4  O      

20-09 

C»«H»C10«    

C-vaponr 

H-W8  

152-S 

«..  10000 

Vol. 

...     12    

...     13     

...       1     

...      2    

lOOHIi 

Douity. 
,.    4-9980 

..    0-9009 

Cl-ffas  , 

..     2-4543 

zr  *      

O-eas      .    . .. 

..     2*2186 

"* ' 

Vapour 

...       2    

1     

..  10*5658 

..     5-2829 

A  product  collected  between  158''  and  165®  gave  45*52  p.  c  C  and  8*24  H; 
another  collected  at  160°  gave  46*00  C  and  8*55  U.  These  prodacti  evidently  coo- 
tained  more  bichloracetal  than  the  portion  collected  between  154®  and  159*. 


BicMoracetaL  C"H"C1'0*.  —  Obtained  by  rectifying  the  portions  of 
the  second  distillate  (p.  477),  which  boiled  between  170"  and  185*, 
and  collecting  apart  that  whicn  passed  over  at  180^ 

Colonrless  nentral  liquid,  having  an  ethereal  aromatic  odour.  8p.  gr. 
1*1383  at  14.     Boils  at  about  18(r.     Vapour-density  6*45. 

liebeo. 


12  C 

...       72    . 
..       12    .. 
...       71     . 
...      32    . 

...    38*50     ... 
...      6*42     ... 
...    37*97     ... 
...     17-11     ... 

39-1 

6-66    .. 

37-93 

..    38-26    .. 
6-62    .. 

..    S8-4r 

12  H 

6*23 

2  CI     

4  O 

C"H»C1*0* 

...     187     . 

...  100*00 

Vol.  Denaitf. 

C-vaponr    12  4-9920 

H-gaa 12  0*8316 

Cl.gas     2  „  4*9086 

O.gas 2  2-2186 

Vapour  of  Bichloracetal    2  12*9608 

1  6*4254 


The  product  of  the  action  of  chlorine  upon  alcohol  of  ordioaiy 
strcngtli,  does  not  appear  to  contain  aceta),  and  is  certainly  free  froa 
Dutch  li(iuid,  which  has  sometimes  been  supposed  to  form  part  of  it 

(Licbo!!.) 

Terchloraretal  C"H"C1H)*.  —  This  compound  is  formed,  to«tber 
with  hicloracctal,  by  the  action  of  chlorine  on  highly  concentrated  (bat 
not  quite  absolute)  alcohol.     Dumas  gives  the  following  analysis  oft 
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prlba  of  liquid  thus  obtained,  the  boiling  point  of  wUeh  howeyer  \b  not 


It  c    

72-0 

...     32-50     .. 
...       4-96    .. 
...    48-08     ... 
...     14-46     .., 

Dniiuis. 
32-5 

11  H    

ii-e   . 

5-1 

SCI    

106-5     . 

47*3 

4  0    

32-0    . 

15-1 

C»H"C1H>*    ... 

221-5     . 

...  100-00    ... 

100-0 

Tbis  liqaid  was  evidently  terohloracetaL  Two  other  portions  of 
iqoid  similarly  obtained,  the  one  boiling  at  183%  and  having  a  vapour- 
ensity  of  6*7,  and  the  other  at  186%  with  vaponr-density  6*6,  appear 
0  be  mixtares  of  bichloracetal  and  terchloracetal.  [The  calculated  Ttpour- 
mntj  of  bichloracetal  it  6*43,  that  of  terchloraoeul  7*67.]  Another  product 
analysed  by  Lieben,  also  boiling  at  1 86°,  exhibits  a  similar  composition. 

Dumas.  Lieben. 

at  183'.        at  186^  at  186^ 

Carbon 35-4     ....     35-6     36*72 

Hydrogen 5*9     ....       5*8     6*36 

Chlorine  45*1     ....     44*2 

Oxygen 13*6     ....     14*4 

1000     ....  1000  ~ 

When  chlorine  is  passed  into  very  dilute  alcohol  (of  44  per  cent.), 
kept  in  a  state  of  ebullition  till  the  chlorine  is  no  longer  absorbed,  and 
the  product  is  subsequently  distilled,  the  distillate  contains  aldehyde, 
brmiate  of  ethyl,  acetate  of  ethyl,  acetal  and  monochloracetal;  and  the 
leid  residne  contains  hydrochloric  acid,  together  with  a  non-volatile  acid, 
probably  glycolic  acid.  —  If  the  alcohol  is  kept  cool,  the  chief  products 
are  aldehyde  and  acetal.     (Lieben.) 


Page  56. 

Ethylamine. 


Formation.  According  to  E.  Meyer  {J.  pr.  Chem.  68,  279),  ethyla- 
mine is  best  prepared  by  the  action  of  ammonia  on  iodide  of  ethyl. 
Wnrtz's  method  of  decomposing  cyanate  of  ethyl  with  potash,  also  yields 
a  good  product.  Strecker*s  process  of  decomposing  sulphethamate  of 
ammonia,  is  less  productive.— -Meyer  finds  also  that  ethylamine  is 
formed  during  the  preparation  of  cyanate  of  ethyl  by  distilling  a  mixture 
of  forrocyanide  and  sulphovinate  of  potassium,  with  addition  of  peroxide 
of  manganese  or  oxide  of  copper.  —  Cyanide  of  ethyl,  whether  prepared 
by  distilling  sulphovinate  of  potassium  with  commercial  ferrocyanlde,  or 
with  pure  cyanide  of  potassium,  disappears  when  left  in  contact  for  some 
time  with  hydrochloric  or  sulphuric  acid;  and  on  distilling  the  solution,  pro- 
pionie  acid  is  given  off,  and  a  salt  of  ammonia  is  left,  together  with  a  salt 
of  ethylamine.  Thii  formation  of  ethylamine  from  cyanide  of  etbyl,  it  limiUr  to 
that  of  ammonia  from  cyanide  of  hydrogen  (vii,  401).  —  For  the  formation  of  ethyta* 
ntoe  in  the  decomposition  of  cyanide  of  ethyl  and  silver  (see  page  458). 


^^    ^      ^  !___  '  ^*^  ateubol,  wLkb  did»itt«illtt1 — 

fa^  t»  Heft^  «dijlwiiM  ta»j  be  used  (mm  origiD^v  mufti 
>  fag  ii|i  fitWR  il— m  6«M  «en|«loxide  af  timkmSmm 
m  t^  ctkjkane,  ^nd  tkm  ferric  oxide  rem^niH  «oImM 


pn*^ 


It 


—  Tfcis  sftlt    deoontposcd  wken  Wli4  wl 
with  iuipkai^  tif  mapmema,  m  Aonhk  m£ 


vf^Unmia  lfmni|»iggt  prisms  con t»tmcig  G  or  7  alovMiln^ 

jisO^CC^^eOVSW  ♦  TAq,  mi|iiirei  ^2  MtO,  wid  3««  W  •* 
JIfO.  C«H^\H0\S20«  +  fiAq.  wBq«iir»  9$t  MgO,  and  38  46  SO».  U  m  »^ 
M  Art  tte  cTTSCkli  cs*pk«dj  be£««m  IMper,  Bad  at  100^,  eiLjlaaiiiie  OBf  bt4va 
•f«i  w^  @  T«£cr,  IW  crttfab  leftover  oil  c^  titriol  for  nm.  ««^v  lA*t  iH^  ^  ^ 
aitti,  «r  aboai  4  At-     (Mm9-^> 

Sulphate  of  eClijlmniiiie  likewise  forms  erystalliiBble  donbk  uh$  «tt 
sa^^iaie  and  ddoride  of  copper.    (Mejer.) 

FkoipiaU  of  Btkyhmime   and  Ma^e$ia^  2  MxO,(OH*N,H(^ 
+  10  Aq.  —  Sails  (^  ethylmmioe  prerent  tlie  precipitation  ef  ■ ^ 


in  the  same  manner  as  salts  of  ammonia  j  ana  in  sneh  a  8idstioa»  |ii|* 

phate  of  soda  prodacee  a  bolky  precipiUtet,  which  becomes  eijwft 

after  a  while,  bat  is  much  more  soluble  than  the  eorreapooding  «wm» 

salt.    Analysis  gave  44*63  p.  c  pyrophosphate  of  magnesia^  SVgO^i 

mala  reqairing  43^2  p.  c     (Meyer.) 

"Antral  eolation  of  sdphate  <ji  maffnesia»  phosphate  of  ss^i*^ 

of  ethybunine,  deposits  after  a  while,  pnematie  eijatdk^^ 

soon  become  opaque  even  in  the  liqnidy  and  do  not      -    *-- 


ETHYLAMINE.  481 

Sulphaie  of  Eihylamine  and  Alumina.  —  (C*H^N,H0),A1«0',  4  S0» 
+  24  Aq.  — Ethylamine  alum,  —  Obtained  :  1.  By  mixing  acid  sulphate 
of  alumina  with  ethylamine,  redissolving  the  crystalline  precipitate  in 
water,  and  evaporating  to  the  crystallizing  point.  The  crystals  obtained 
were  small  regular  octohedrons,  modified  by  faces  of  the  cube.  —  2.  By 
mixing  sulphate  of  alumina  with  hydrochlorate  of  ethylamine.  The 
solution  gave  off  hydrochloric  acid  when  boiled,  but  did  not  yield  any 
crystals  even  when  strongly  concentrated.  The  solution  was  therefore 
evaporated  to  dryness;  the  residual  salt  exhausted  with  absolute  alcohol; 
the  insoluble  residue  dissolved  in  water  and  the  solution  evaporated. 
Prismatic  crystals  were  then  obtained,  resembling  those  of  nitre  ;  but  on 
recrystalling  from  water,  the  salt  was  obtained  in  regular  octohedrons, 
an  inch  in  diameter.  Angle  of  the  octohedron  109°  27'  to  109''  29'.  (Stenner 
&  Kanmer,  Ann,  Phai'm,  91,  172;  Meyer.) 

Stenner  &  Kaumer.  Meyer. 


A1«0»  51-4    ...  10-68 1100  ....  11-66  ....  1M8  ....  9-86 

C*irN,HO 54-0  ....  11-21 

4SO»    160-0  ....  33-24 33*38 33-92 

24HO 216-0  ....  44-87 45-30 

APO»(C7H8NO,4S03  +  24Aq  481*4  ....  100-00 

A  solution  saturated  at  25°,  contains  1  pt.  of  the  crystallized  alum  in 
6*89  parts  of  water.     (Stenner  &  Kaumer.) 

Sulphate  of  Methylamine  and  u4/ttmtna.~^ '(CH»N,HO)7a1W,4SO» 
+  24  Aq.  —  Methyhmine-alum,  —  Prepared  by  mixing  sulphate  of  alumina 
with  hydrochlorate  of  methylamine,  and  purifying  by  recrystallization.— 
Begular  octohedrons,  about  half  an  inch  in  diameter.  Dihedral  angles  of  the 
&oes,  109*  26'  to  109°  30'.    (T.  v.  Alth,  Ann.  FMmi.  91,  171.) 


A1203 51-4 

Cm«N,HO   40-0 

4  S03    1600 

24  Aq 216-0 


V.  Alth, 

11-00  ... 

11-19 

8-56 

34-23  ... 

34-78 

46-21  ... 

44-37 

C-'H«NO,A12O3,4S03  +  24Aq     467-4     ....  100-00 
The  deficiency  in  the  water  arose  from  efflorescence. 

Molyhdate  of  Ethylamine,  C*H^N,HO,2MoO^  —  Molybdic  acid 
dissolves  readily  in  ethylamine,  and  the  solution  left  to  evaporate  over 
chloride  of  calcium,  deposits  white  scales,  which  become  red-brown 
when  dry,  and  ultimately  assume  a  regular  brown  colour.  Analysis  gave 
72-22  and  73-03  p.  c.  MoO',  the  formula  requiring  72-23  p.  c.  The 
erystals  continually  give  off  ethylamine,  and  are  gradually  converted 
into  a  still  more  acid  salt.     (Meyer,  J.  pr.  Chem.  67, 151.) 

Phospho-molyhdate  of  Ethylamine.  —  Phospho-molybdic  acid  produces 
in  solutions  of  ethylamine,  a  flocculent,  curdy-yellow  precipitate,  lighter 
in  colour  and  more  soluble  in  acids  and  in  saline  solutions,  than  that 
which  the  same  reagent  forms  with  ammonia.  The  cihcr  volatile  bases 
and  many  natural  alkaloids  form  similar  precipitates.     (Meyer.) 

TOL.  XIIT.  •!  \ 


tiJS  ADDZnOSKS  TO  VOL.   IX. 

'Wum.  Mkjfjmh.  diia^ie  zx  rrfri  is  mixed  with  eUiTla]iiiBC,ftvhhs 
lBg=D*ias»  m  innCBDeii.  v^5ek  eovtinismlly  iosca  mercmy  dniing  vi^bht 
ia  ucLtsi»  £ax*  TS^^iS  p.  c.  pcgimC,  sdJ  13*21  chlorine,  a^red? 
iBa=i7_V=i"  a*  lirsxA  4K^l  4-  y.C*H*,H,Hg  -r  iHgO  ak 
TJ-IK  n^  Kbi  1 5-1*  C.  . —  If  tlie  etaTiAmlne  is  akdded  in  eiosii 
-rsaj-r  iiA<i7Lrsi!:  ^c^c:n&s«  is  fsna^i.  which  gives  bv  »iialTa«>5"C 
i  ^  Zt  •li  CL  :  -S^  C  V  34  H.  O-m)  X,  aiiJ  331  0,"fnim  ikki  ai 
luc  >:eshuft  u  b!»iife9e  &3.T  z^::-«cnl  lbnnal&.  Biakylamihe  and  rrieC^a^ 
«.;irf  TViiat  hmJh?  f-redpcXAtei  with  mercuric  chloride.  Hydrtk^ 
SKTsaLf^Lmm  Mfiei  »  mocvzic  cUoride.  throws  down  pore  hurbi 
mw.  IT  if  cK^oaac  aod  b  pcoKU,  an  oxjchloride.     (Mejer.) 


Fige65. 

Tetrethylinin,  &c. 

>:33.L>.^cszzy-     -1'.^  Pkarm,  101,  20. 

"^^i-T-r  Tflite  jr?«-"iT-:uiie,  HgCLNH'Hg,  triturated  with  water,  i* 
aiii-i-i  -^^t*  1  \  r-:,  :t  :->i:ie  o(  ethjL  and  heated  for  several  day?  ia  '-i' 
•wiztr-Toii,  ti-fre  ir*  f  rsied.  without  evolution  of  gSLSy  golden-V'-lkt 
•rrj-^LL^  :  rirr;^- i-ri  "^^:h  a  heavr  dark  brown  liquid  (6),  above  ▼L/: 
1:11*  M  i*^v  M ". ; :ir'.-rs<  waterr  s'llation  <c).  This  watery  «)Iulion  f.^ 
*L-:*  TTfrrLr*:  -rilrr-ie.  sil-ammoniac,  and  a  crystallizable  corapimaJ  «s 
T  -  -  ■  :'i  r  :-  ii ;  ij  Ir  ■.^.'.  r.ite  r.f  ethyhmiiiie.  Tlie  li  irk  '  r '^ 
.-—:•_  .  ry-:  ,  ::.-  mii--  afi-.r  tlio  exc«'<<  «»t  :^  ' 
-:            _>       .-      •  ~     *.-■.-  -   -u:'.  ::  <'t*  thi?  ?i:).>t;iiKN'    in  a  id.x;-:* 

_.    .:      :      -       >^>     - -'r  "    vv-i"^^    iiOftii-"S   c«»n.-i.-liiij   -i    :   • 
-.    -     *        *_:....  1-  "■.".:.  :..-.  i.y  ir.  •  i:tto.- of  etlivluiirmt'.  !•:•  rliv  ■, 
_     .    -        -._: -■..::..-.      i^y  l:  :'..-jr-ii4iit)r   uliiiiia.icly  yitl-i- orv-  •  ■ 

""     :*.>::-. s     ■  .  ..!:•- r  l^.::;j  ]»;iri!ioJ    l>v  wu^lii:.:;  \vi::;  '•  " 
»   -       '......       '.--.".r:..  -ai'.^  joM.  uiul  appeir  uii«i«.T   iLeniir  •    ' 

.-     .      -  -  -...       :   ".. :  in.  .z\  '.i-  i-.o.ilio«lr:il  f:ioo-.      Tlu  v  iir*-  «[•  ••  ::.;   -  ■ 
.-  r_.     _   :    '-  .:  .  >., -rj-.:  c  "1*     :   :     y,  molt  at  I'iO  ,  :*iii.l  a-f  i  ;•■  -    • 
:  ,.    -:   ::-..:-:-:,-.      7 !.vv  :ir.j    in.-oliible    in    water.  :ik-uliol.  and  t'.:.  •' 
Ar.:.y..r  r-."^  :-.:-  :.  le'c...Lij.v::c.i  of  C^-H-^N-II*;-! '. 

1.'2     ...       ^•:2     7-9S     u      >•:- 

1-79 
:N  2-     ....        1-27      1-20      „       1-43 


-  i:^-  MM)     ....     3m\w      'M7S      ..     n'5>-> 

i:a    .  .    oi-sr    4'.»-i2    ..    .•>:■».'> 


1-77     ... 

....      1-42      . 

1-27     ... 

....      1-20      , 

3M-37     ... 

.      :\\'7s    . 

oi-sr    ... 

....    4'-12      . 

V.     .:    NiL'M        I-'IJ      ..  .    H'0-UO 

r;..>  urr.iai:  :i  oi"  tlio>o  cry.staL-,  tuirother  with  that  of  the  ivmiv-:  ^ 
:\v:.  :;.-!y  iiioLiioiicvL  may  ho  rei>ro?ontOvl  by  thu  equation; 

;i.NHiu-    -r    ucni  I         c-H  N-n  I'    +    C'-h-^m.^u^i 

^     [CMi;N.ni:..iu'i     +     c- cqi  .  .II.N.III"    . 

^      ^C«U^U-.NMILl].llgCl      ^      Mi*ci      *     r.'t: 


TETRETHYLIUM.  483 

They  Biay  be  regarded  as  a  compoand  of  mercaric  iodide  with  iodide 
of  tetreUijlium  and  iodide  0/ mercurotetretkt/lium,  C"H^'HgN,I: 

C«H»N2Hg8P    =     7HgI     +     C"H»NI     +     Ci6H»HgNI. 

Iodide  of  potassium  and  iodide  of  tetreth jlinm  dissolve  the  eompoand 
for  the  most  part,  with  separation  of  metallic  mercnry.  —  Nitric  acid 
separates  mercaric  iodide.  Its  solution  in  hot  hydrochloric  acid  yields 
greenish  yellow  silky  crystals.  —  Chlorine  and  bromine  separate  all  the 
iodine  after  some  time,  forming  crystals  with  a  jetty  lustre  resembling 
naphthalin.  —  When  the  yellow  crystals  are  heated  with  recently  preci- 
pitated oxide  of  silver,  iodide  of  silver  is  formed,  together  with  a  strongly 
alkaline  liquid,  which,  after  the  excess  of  silver  has  been  removed  by 
sulphuretted  hydrogen,  contains  hydrate  of  tetrethylium.  (On  neutralising 
with  hydrochloric  acid  and  adding  bichloride  of  platinum,  a  precipitate  was  formed 
containing  28-24  p.  c.  C,  5*95  H,  4-19  N.  and  29-6  Pt,  the  formula  CWH»NCl.PtCl» 

requiring  28*66  C,  597  H,  4-18  N,  and  29-42  Pt Bat  if  the  alkaline  solution 

is  nentralised  with  hydrochloric  acid  without  previous  treatment  with 
sulphuretted  hydrogen,  and  evaporated,  white  crystals  are  obtained,  con- 
sisting of  a  compound  of  mercuric  chloride  with  chloride  of  tetrethy- 
Ham : 

Sonnenachcin. 

C»Hi«N 150    „    43-18    ....    43-32 

Hg 200     33-25    ....    3396 

2  CI 71     23-57     ....    23-12 

C3»HMNa  +  HgCl....  421    100-00    ....  100-40 

Tlie  amount  of  tetrethylinm  (C^H^^N)  was  determined  by  formiiig  the  pUthiiUB- 
mU,  and  weighing  the  platinum  left  on  ignition.    (Sonnenschdn.) 


A  solution  of  iulphate  qf  tetrethylium  mixed  with  cyanate  of  potash  and  eva- 
porated, yields,  when  the  residue  is  extracted  with  alcohol,  not  tetrethylnrea,  but 
carbonate  of  tetrethylium.     (A.  Briining,  Ann,  Pharm,  104,  200.) 


Iodide  of  Tetrethylium  and  Mercury,— a.  (C*H')*NI,2HgI.  —  Pro- 
duced by  the  action  of  metallic  mercury  on  teriodide  of  tetrethylium  (iz, 
67): 

(C*H»)<NP     +     2Hg     =     (C«H«)<NI,2HgI. 

The  compound  dissolves  sparingly  in  water,  more  easily  in  hot  alcohol, 
from  which  it  separates  on  cooling  in  light  yellow,  shining,  scaly  crystals. 
(H.  Risse,  Ann.  Fharm.  107,  224.) 


16  C    

....     96 
...     20 
...     14 
....  200 
....  381 

....     13-50 
....       2-81 
....      1-97 
....    28-18    .... 
....    53-59    .... 

Risse. 

20  H    

N    

2  Hg  

3  I     

....     28-44 
....    63-85 

(C*H»)^NI,2HgI 

...  711 

....  100-00 

^\^ 
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h,  (C*H*)*NI,3HgI.  —  Produced  by  the  action  of  trimerenTamine  on 
iodide  of  ethyl : 

NHg3   +  4C<H»I  «  (C<H»)<NI,3HgI. 

It  is  best  to  use  trimercuramine  containing  a  little  mercoric  oxide ;  pnre  trimercon- 
mine  is  too  dangerously  ezplosiye. 

Yellow  crystals,  which  dissolve  pretty  readily  in  alcohol,  and  are  not 
decomposed  by  water.    (R.  Miiller,  Ann.  Pharm.  108^  6.) 

Miiller. 

16  C  96    ....    10-23 

20  H  20    ....      2-13 

N 14    ....       1-49 

3  Hg 300    ....    31-99    31-04 

4  I    508     ....     54-16    23-80 

(C*H*)<NI,3HgI   ....  938    ....  100-00 

Teriodide  ofTrimethyUthylium,  (C»H»)»,C*H»,N,I»— Produced  by  Uie 
action  of  2  at.  iodide  on  1  at.  protiodido  of  trimethylethylium  in  hot 
alcoholic  solution,  and  separates  on  cooling  in  brittle  rhombic  prisnu, 
which  are  instantly  decomposed  by  water  into  the  pentaiodide  and  pioft- 
iodide  of  trimethylethylium  : 

2Me»EtNI»     =     Me^EtNP     +     Me^EtNI 

In  alcoholic  solution,  on  the  contrary,  the  pentaiodide  and  protiodide 
immediately  unite  and  form  the  teriodide.  —  This  compound  melts  at  64° 
without  decomposition.  The  crystals  are  dark  brown,  in  their  fragments 
brownish  yellow  and  somewhat  dichromatic:  surface-colour  bluish  violet. 
(R.  Muller,  Ann,  Phann.  108,  1.) 


IOC 
14  H 
N 
31 


MUUcr, 

60     . 

...     12-79     .... 

12-54 

14      . 

...      2-98    .... 

3-12 

14      . 

...      2-98 

381      . 

...     81-25     .... 

80-91 

(C2U3)»,C*HSN,P    465      ....  100-00 

Pentaiodide  of  Trimethylethylium,  (C'H')»,C*H»,N,P.  —  Obtained  by 
the  action  of  iodine  in  excess  on  the  protiodide  or  teriodide  of  trimethjl- 
ethylium,  or  as  above  mentioned,  by  the  action  of  water  on  the  teriodiJe. 
Oystallizes  in  quadratic  lamioo),  having  u  nietuUic  lustre  and  splendid 
greenish  iridescence,  oP.  ooPoo.P.  (the  P  faces  very  little  developed). 
oP:P  =  141°.  The  crystals  are  opaque;  yellowish  in  thin  layers  when 
j)oli8hed,  yellowish  brown  in  thicker  layers  ;  surface<^X)lour  metallic 
green,  becoming  dark  blue  on  exposure  to  the  air.     They  melt  at  aboot 


IOC  

60    .. 

..       8-30     .... 

..       1-94     .... 

1-94 

..     87-82     .... 

MUller. 
8-17 

14  H  

14    .. 

....       2-34 

N  

5  1    

14     .. 

635     .. 

87-85 

(c«HYiCW,^A^.. ns  ....  100-co  10000 
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Tetiodide  of  Triethylmethylium,  C»H»(C*H«)*NP.  —  Prepared  in  the 
same  manner  as  the  preceding  compounds.  Crystallizes  in  blaish  violet 
square  laminse,  whicn  appear  dark  red  bj  transmitted  light,  and  melt  at 

MttUer. 

14  C  84    ....    16-90 

18  H  18    ....      3-62 

N  14    ....      2-82 

3 1    381     ..«    76-66    76-38 

C2H5,(OH5)»,NP  ....  497    ....  100-00 

Thett  is  no  pentaiodide  of  triethylmethylium. 

All  these  compounds  form  with  mercury,  compounds  analogous  to 
those  prepared  by  Risse  (p.  483). 

Teriodide  of  Trimethylamylium,  (C=HW°H"N,P— Obtained ^  by 
heating  trimethylamine  and  iodide  of  amy!  for  some  time  to  160^,  and 
treating  the  product  with  tincture  of  iodine.  —  Crystallizes  in  dark 
brown  flattened  rhombic  prisms,  easily  soluble  m  alcohol,  nearly 
insoluble  in  water.  Combination  :  oo  P.  ooPoo  (often  predominating) 
ooPoo  .Pw.  JP CO.  — Inclination  of  the  faces,  ooP:  ooP  =  104°28j 
Foo:Poo  =  112°24. — The  crystals  exhibit  trichroism  when  viewed  in 
such  a  manner  that,  when  the  crystal  is  set  upright  the  light,  may  pass 
through  them  at  right  angles  to  oo  Poo ,  the  ordinary  ray  is  dark  brown, 
or  nearly  black,  and  the  extraordinary  ray  light  red-brown,  the  third  tint 
being  intermediate  between  the  two.  Melting  point  80''.  (R.  Miiller, 
Am.  Pkarm.  108,  4.) 

MUUer. 

16  C 96    ....     18-79 

20  H  20    ....      3-91 

N  14    ....      2-74 

3 1    381     ....     74-56    74-56 

(C2HV,C»0H",N,P....  511     ....  100-00 

The  pentaiodide  does  not  appear  to  exist. 


Ethylene-bases. 

Cloez,  in  1843  {Instiiut,  1853,  213),  by  heating  alcoholic  ammonia 
in  sealed  tubes  with  bromide  or  chloride  of  ethylene,  obtained  three 
volatile  bases,  which  he  supposed  to  contain  the  radicals  C*H,  C*H',  C*H*, 
viz.,  formylia,  C>H'N  =  C«H,H>Nj  cuietylia  (vinylamine),  C*H»N  = 
C*H»,H«,N;  ^nApropylia,  C«H'N  =  C«H»,H»,N.  The  second  of  these 
has  also  been  obtained  by  Natanson  (xii,  548). 

These  bases  have  lately  been  examined  by  Hofmann  {Proe,  Roy,  Soc. 
ix,  154),  who  takes  a  different  view  of  their  constitution,  regarding  them 
as  biamines,  i.e ,  as  bases  derived  from  a  double  molecule  of  ammonia,  by 
the  substitution  of  a  biatomic  radical  (ethylene)  for  2  atoms  of  hydrogen. 
It  is  difficult  indeed  to  understand  how  the  action  of  ammonia  on  an 
ethylene-compound  can  produce  bodies  containing  three  different  radi- 
cals, as  Cloez  supposes.    Moreoveri  the  high  boiling  points  of  these  boA^ 


«•  ADDITIONS  TO  VOL.  IX. 


.      .  between  tbese  boiling  points,  are  in  faroarof  Hol- 

™",?J^-  J^  r®  ^  leoieabered  thmt  metfaylamiiie,  whicb  contrail  ^H 
?^  ^^  *T*?**'.  *  !  P*  •^  ordiMry  temperatvras,  and  bqnefia  eoMia^ 
»w  :ac  s«g»g  pQgt  «  water.  Agam,  the  diileiracca  between  the  boflmg  poiaa  i 
""*"  '.'  V=*^  "  ~, !f"'^  ^  51?"  «oppase,  do  not  gencrallv  exeeed  XT,  «i 
«iya«rjs.c>4rar4.  .  The  foUowing  table  exhibits  the  formnis  of 
^Tr~^.,y  tberare  regaided  bj  Cloez  and  bv  Hofmann,  tocedw 
w:n  oe  bcilia^  points:  ^ 

^^l***-  Hofmann.  B.P.    Di£. 

Fsm?^       _    C=ffK    ...._    (C*H*),H*,N2      „.     123  1 47' 

-*«J^        -    C*H*X    (C^H^)-,H-,K2     iro  ( 

Pi^fT^t      ..   ours   (c^H^;3,xs        210  r® 

AoKri!^  to  Hofciann's  fomula?,  tbe  firat  base  is  e/J5tri^ii«r^wiain 
XM  5«ca.i  l^y^.  f-h^mine,  and  the  third  friethfjlene^iamine,  Tb« 
baws  an  ^►Lt  attacked  bj  bromide  of  ethylene,  the  prwlnct  htm  i 
Mii-TQiir.e  bodj,  probablj  containing  the  fourth  number  of  tbe«nea. 

T^  a=alpi5  of  the  hvdrochlorate  of  the  so-called  forraylia,  mJ  rf 
ihe  b»«  separated  from  it  by  the  action  of  an  alkali  —  whicL  bue  » 
tMa&  tae  elements  of  water  not  separable  by  caustic  bairta— im 
aack  Wner  with  Hofmanns  formnlaB  than  with  those  of  Cloei: 

ByirKiisntf.               Calculation.  Analyies. 

C-H*N.HC1    C^HW,H»CP^  ci^^I  "^^^^^i^ 

Cw%oa 18-32      ....       1804  17-56  ...     17-87 

Hrirc^w    . 6-11       ....         7-52  739  ....       7*55 

N:r-.-.z           ...     'IVZ:       ....       21-06  20-47 

<^ -:---::>?      '^^"'^      ••       53-38  53*02  ....     :»r>.i7 

'  iOOLHj         ..     100-00 

F^'-  :-^-.       Calculation.  Analysef. 

Cir\^r.  .    ...  oI-oS  ...  30-76  31-12  'ior.- 

Hv^r— -  10v2  ..  12-'2  12-7S  '"■      1  >•  .7 

N.:r.'c:"  .'^^•S4  ....  3j-*m  3:,-so  ;.,;.•> 

O'.v.r-".  .       .  21-(-»  ....  2052  20-30  .'.""     ^dM)! 

l.'if.'O  10000 

Or.  :*.-"   ■  *'-^"  l::inJ.  Cloez  point.s  out  {Compf.   vn-f.  4G.  on\t" 
.ivV.ru:"-:  '■'  HrinKiniiV  vi^w  of  the  foniiatiuii  uf  thc-se  ba<e<,  vvhi.  L  z  " 
K"  TVv:\^s<^::to-.l  bv  the  irenonil  equation: 

C>H--CI-     -^     2NIP     =     (C-"!!'  MI',N-),2nCl. 

r.o  ohleri.le  of  ammonium  sliould  bo  formed  in  the  reaction,  vl:^:  • 
oMvriMiOTit  shows  that  this  salt  is  produced,  and  con.<o<juentiv  tL/  •- 
n\u-:ior.  mav  Iv-  nuTO  oorroctly  n^presented  hy  the  formula; 

t-ip     •(i.i'.ci  .   2NII    -  (C'H--    '  n-.N-iiri  ^  mp<:» 


The  vapour-den.<ity  of  tlie  hy<lrated  base  C-IPXO,  is  :il.<.i  a  ldi:v:   r 

^  as  an  ar::ument-  and  the  principal  one -- in  support  ot  L;-  :  •• 

This   vapour-douijity  bo  linds  by  oxpcrimeut  to  bo  1-427:  n-.». 


Th. 

as  an  ar::un\ent  — 
This  vapour-douij 
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for  a  oondensation  to  2  volumes,  the  formala  CH^NO  gives  as  the  calcu- 
lated density,  1-3 17,. whereas  Hofmann's  fonnula,  C*H^°N»0»,  fifires  2706. 

Vol.       Density.  Vol.    Density. 

2    ....  0-8320  C-vapour 4  ....  1-6640 

„ 4     ....  0-2772  H-gas 10  ....  0*6930 

1     ....  0-9706  N-gas  2  ....  1-9412 

i  ....  0-5546  O-gas   1  ....  1-1093 


C-Tapour 
H-gas    .... 

N-gas    .... 

O-gM     


Vapour  of  C^H^NO 2 

1 


2-6344  Vapour  of  C^H^'N^O^. 

1-3172 


1 


5-4075 
2-7057 


To  render  the  vapour-density  calculated  from  the  latter  formula  con- 
formahle  with  the  experimental  determination,  it  is  necessary  to  suppose, 
eitber  that  the  formula  C*H^°N^O'  represents  4  volumes  of  vapour,  which 
is  not  in  accordance  with  the  general  law,  or  else  that  the  molecule 
C*H»°N'0'  splits  up  at  high  temperatures  into  C*H^N  and  H*0*,  each  of 
which,  in  the  state  of  vapour,  occupies  two  volumes  (see  note  to  page  41 1). 

There  are  several  other  compounds  which  exhibit  the  same  apparent 
anomaly  of  vapour-volume,  and  may  be  supposed  in  like  manner  to 
resolve  themselves,  at  the  high  temperature  at  which  the  vapour-density 
is  determined,  into  two  vapmirs^  each  occupying  two  volumes,  so  that 
the  whole  appears  as  a  four-volume  gas;  the  two  substances  however 
reuniting  as  the  vessel  cools,  and  reproducing  the  original  compound, 
80  that  there  is  no  direct  evidence  of  the  decomposition  having  taken 
place.  A  decomposition  of  this  kind  is  actually  observed  in  iodide  of 
tetrethylium,  N(C*H*)*,I,  which,  when  rapidly  heated  to  a  high  tempera- 
ture, splits  up  into  triethylamino  N(C*H®)*  and  iodide  of  ethyl  (>H% 
which  at  first  form  two  distinct  layers  in  the  receiver,  but  quickly  unite 
and  reproduce  the  original  compound.  (Hofmann,  ix,  67). 

The  following  table  exhibits  the  vapour-densities  of  these  substances 
as  determined  by  experiment  and  calculation,  together  with  the  manner 
in  which  they  may  be  supposed  to  split  up  at  high  temperatures. 


Vapour- density 

Substance. 

Experiment. 

Theory.  2  vol. 

Theory.  4  vol. 

Chloride  of  ammonium 

NH<:i  =  NIP   +   HCl 

J 

0-890 

1-850 

0-925 

Pentacbloride  of  phosphorus 
PCI*  =  PCP  +   CI' 

. 

3*654 

7-214 

3-624 

Salphydrate  of  ammonium 

NH^S,H8  «  NH3  +  2HS 

} 

0-884 

1-765 

0-882 

Tellnrhydrate  of  ammonium 
NH*Te,HTe  =  NH3  4-  2HTe 

• 

1-320 

2-840 

1-420 

Oxide  of  biethylene-biammonium*  "1 
C»«Hl«N-03  =  C12H18N  +  2H0; 

2-260 

4-620 

2-310 

*  Obtained  by  treating  ethylamine  with  bibromide  of  ethylene,  and  decomposing  the 
resulting  bromide  {(C^H*)'',(C*H«)=,H^},Br3,  with  baryta  water.  (Hofmann,  Proc. 
Roy.  Soe.  10«  107.) 
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Tlio  argutnetit  founded  upon  the  vapour-doneity  caiiBot  tbcFefor^  be 
confiidered  as  conclusive  ia  farour  of  the  formulsD  proposed  by  Cloei,* 

Tbo  broinidefi  of  propylene,  butylene,  amyleoe,  and  caprylene  sdaa 
yield  ba^ic  compoundw  when  heated  with  alcoholic  ammonia.  In  theciio 
of  propylene,  the  results  vary  somewhat,  according  aa  that  gas  has  hem 
prepared  from  amylic  alcohol  or  from  glycenno  by  Bertbelot  5  procea. 
(Clo«K,  Compt  rend.  46,  344,) 


TetravinyUum.     C^«H"N  =  N(C*H')*. 

V*  Babo*     X  pr.  Chmn,  72,  S8. 

Heintz  &  WisLicENUB.    J,  pr.  Chem,  76,  116 ;  Pogg>  Ann*  105,  577. 

Tetraeei^Uum^  T^iracetoatflium,  TttreUaUylammonium, 

Formed  by  the  deeomposition  of  aldehyde-ammonia  at  high  temperif- 

nres.  Not  knovrQ  m  the  separate  state*  The  hydrated  oxide  and  seTeral  of  tb«  *alli 
were  ^rat  prepared  and  atinly&ed  in  an  Impure  state  by  fiabo;  Kftenrardi  obuami 
in  greater  ptiritjr  and  more  completely  eiamiQcd  bj  Heintz  &  WiaUoenu&i 

Preparation  of  the  Undrafcd  Oxide,  C"n"NO,HO.  —  AldebTde- 
ammonia  not  quite  dry,  is  heated  at  the  temperature  of  the  water-oitli 
in  a  flask  having  a  long  vertical  condensing  tube.  Ammoniji  then 
escapes,  while  water  and  aldehyde-ammonia  are  c^^ndensed  and  flow  back 
again,  and  at  length  the  baee  remains  aa  a  syrupy,  browB,  bitter  nMii 
which  when  quite  dry  is  brittle  and  resinous.  It  is  purified  by  diaeoWiag 
it  in  sulphuric  acid;  precipitating  the  sulphate  by  strong  alcobol;  di^ 
golving  in  water;  precipitating  the  base  by  caustic  potasb;  collection 
the  resulting  brown  flakes  in  a  filter;  dissolving  them  in  alcohol;  paasiiin 
carbonic  acid  through  the  alcoholic  solution,  whereby  tbe  remaiiuiin 
potash  18  precipitated  as  carbonate,  while  the  organic  bade  remains  fnso; 
tilterbig  again  ;  evaporating  to  complete  dryness  ;  tlissolving  out  ibe  b«M 
with  absolute  alcohol;  and  repeating  the  whole  eeries  of  operations  tbre^ 
or  four  tiraes.     (HeintK  &  Wislicenus.) 

The  formation  of  the  base  may  bo  represented  by  the  following  ©qujp 
tion: 

4(C^HW»NHS)   =  Ci*II»^0,HO  +  3NH»  ^  6  HO. 

Babo,  by  heating  aldchyde-amroonia  in  a  scaled  tube  to  120^  for  ae¥«al  Imv\ 
and  dlitiUing  off  the  more  volatile  portioa  of  tbe  product,  obtiUQed  a  brown  IBMBpliW 
maga,  baring  a  flUgbl  alkaline  rejictionf  aolnble  in  acida«  and  forming  broini  nnoM 
precipitates  with  bicbloiido  at  platmum,  chromic  acid^  and  tannic  add.    Tbm  fplatiaaB* 

♦  Since  tbe  above  was  printed.  Dr.  Hofmann  has  published  a  paper  (Fr9C*  Btf* 
Soe^t  10,  224)  containing  additioDul  fdiU  in  coDtirmation  of  hit  views.  In  nartleiiJsiV 
it  mnst  be  mentioned,  that  he  has  found  the  VHponr-dervsitv  of  the  nnhfdrtvai  OMetd  bf 
2-00,  Now,  according  to  the  formula  (Cni|4),H*,N?,  referred  to  two  voiomo,  * 
•hotild  be  2-07,  whereas,  according  to  the  formula,  C^H^H-N*  it  ahodd  he  l*«Ht  — 
Hofmann  also  points  out  that  the  formation  of  tbe  bases  containing  2  or  m<)r9  hU 
oChjietie  is  necessarily  accompanied  by  the  formation  of  chloride  of  unmomiiiii  i  f^.      _ 

2Cni^Br»     +     4^ft*     =     <,C»ll^fll^',2HDr     +     2NU'Br.  M 
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salt  prepared  from  a  portion  of  the  tjase  wbicli  had  been  purified  hj  repeatedly  preci- 
piutlng:  the  sulphate  witli  alcohol,  &c.,  gave  results  agreeing  with  the  formuk 
€»*H*-NO,HCl,PtCP,  or  N^C-'HYCljPtCt*  +  HO. 

I  Hijfdrated  oxide  of  Tetravini/Uum,  obtained  hj  evaporation  of  tlio 
Uooholio  solution^  is  a  resinous,  perfectly  aniorphou.s,  brittle,  fissured 
mass,  IiaviDg  a  bitter  taate;  red-brown  by  transmitted  Hjt^bt,  somewhat 
darker  and  with  a  tinge  of  violet  by  reflected  light,  and  exhibiting  a 
strong  lustro  oo  the  aurface  and  when  fractured.  It  yields  a  yellow- 
brown  powder. 


16  C  , 
13  H. 

20. 


Hehiti  &  WlflUcenua, 

96    ...    69-07    69- U 

13  ...,      9^35    9*36 

14  ..,.    10^07     10*10 

in   ...    11*51 ii'43 


(C*H3)'N0,H0 139     ....  lOO'OO     100*1)0 

i  The  base  decomposes  at  180"*,  after  previoTis  fusion,  ginn^' off  vola- 
file  enapyreumatic  products  and  leaving  a  black,  ahining  charcoal,  — 
Among  the  volatile  products  in  n  etroogly  basic  oil  which  dissolves  in  alcohol  and  in 
adds,  and  appears  to  consist  of  at  least  two  hodieSj  which  could  not  he  separated  on 
account  of  the  amaliness  of  tbe  supply  of  rnateml,  and  the  facility  with  which  the  oil 
decomposed  iuto  ammonia  and  brown^bkck  insoluble  powder,  capecially  in  presence  of 
pads*     The  oil  probably  contains  tritiniflaminet  N(C*H'*)^. 

'  Hydrate  of  letravinylium  dissolves  very  sparingly  in  water,  rather 
more  in  cold  than  in  warm  water^  the  solution  frothing  like  soap-suds. 
It  dissolves  in  alcohol  in  all  proportions,  but  is  insoloble  in  ether.  The 
aolutions  have  a  faint  but  distinct  alkaline  reaction.  It  is  diihcult  to 
free  the  hydrate  from  the  last  traces  of  hygroscopic  water.  (Heintz  & 
jWislicenus.) 

With  acids,  excepting  carbonic  acid,  it  unitea  readily,  forming  salts 
which  are  for  the  most  part  easily  soluble  in  water  but  insoluble  in 
alcohol. 

The  nezitral  ntlpliate^  C^*H"N,SO*,  obtained  by  mixing  the  alcoholic 
Bolntioe  of  the  base  with  sulphuric  acid  diluted  with  alcohol,  in  quautitr 
not  ^nito  sutficient  for  a  complete  precipitation,  forms  when  dry,  a  dark 
brown,  uncryBtallizable,  non- deliquescent  mass. 


Hemti  &  Wislioenui. 

H                lu  Lf   ■.■r*M.*«*ft»..» 

96    . 

...     5G"47 

56*52 

1           12  H 

,     12     . 

...      7-06 

7'35 

■               N 

14     . 

...      a'21 

■              o 

..««       8     . 

...       4*73 

80^ 

40     ., 

.„     23*53 

.....     23*37 

c^m^^.so^, 

170     .. 

,..  100  00 

An  acid  mlpJtate,  2(C'»H^%S0*) -|- SO*H,  is  obtained  by  treating  the 
Bolution  of  the  base  with  excess  of  sulphuric  acid.  It  has  a  foxy-red 
oolonr  and  strong  lustre.  Cootains  30  04  p.c.  SO^  (calculated  quantity, 
^*85).     (H.  k  W.) 

The  cfdoride,  C^*H^*NC1  +  HO,  obtained  by  dis.solviug  tho  baso  in 
hydrochloric  acid  and  evaporating,  ia  an  uncrystalliziible,  very  hygro- 
Bcopic,  shining  mass,  having  a  dark  brown  colour,  with  strong  violet 
iridescence. 
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Dried  between  120<>  and  140^ 
16  C 96-0    ....    57-66    .., 

Heintf  &  WUieeDiu. 
57.69 

13  H     13-0    ....      7-81    .., 

7-77 

N     14-0    ....      8-41 

CI    35-5    ....    21-32    21-48     ....    21-23 

0 8-0    ....      4-80 

C>«H«NC1  +  Aq 166-6     ....  100-00 

The  (MoroplatinaU,  (C*H«)*NCl,PtCl«,  is  obtained  as  a  yellowidi. 
1)rown  amorphous  precipitate,  by  mixing  the  solution  of  the  njdroeUo- 
rate  with  bichloride  of  platinum.  When  dried  at  150°,  it  gives  by  an*- 
lysis  30*56,  30*65,  and  30*68  p.  c.  platinum,  the  formnla  requiring  30*14 
}).  c.  Dried  between  110^  and  120°,  it  retains  an  atom  of  water;  for  it 
then  gives  by  analysis  2909  p.  c.  platinum,  the  formula  C*«H"NCl.Pt(T 
+  HO  requiring  29*33  p.  c.  (Heintz  &  Wislicenas.)  Thia  hydrated  pkti- 
num-salt  was  first  obuined  bf  Babo  (p.  4S8),  not,  howerer,  in  a  perfectly  pore  ittfe; 
for  his  analysis  gave  only  28*9  and  28*5  p.  c.  platinum. 

The  ckloro-aurate  is  a  precipitate  of  similar  character,  but  it  deeom- 
poses  at  the  boiling  heat,  yielding  metallic  gold  in  microscopic  octo]ie> 
drons.  —  The  solution  of  chloride  of  tetravinylium  forms  witn  mercuric 
cMoride  a  dark  brown,  amorphous,  Aocculent  precipitate,  which  diasolTM 
to  a  very  small  amount  in  boiling  water,  but  separate  again  on  cooliiig. 
(Meintz  &  Wislicenus.) 

The  neutral  oxalate,  C*(C"H"N)»0»,  is  precipitated  on  mixing  tbe 
alcoholic  solutions  of  the  acid  and  base,  the  latter  being  in  excess:  it 
resembles  the  sulphate  in  appearance. 

Heints  &  Wisliconia. 

36  C  216    ....    65*06    65-20 

24  H 24     ....       7*23     7*87 

2  N 28     ....      8-43 

8  0 64    ....     19-28 

O(Ci«H»2N)208  332     ....  100*00 

An  acid  oxalate  is  obtained  by  treating  the  base  with  excess  of  oxJi€ 
acid:  it  is  very  deliquescent,  and  dissolves  readily  in  alcohol.  (HeintiA 
Wislicenus.) 

TaHraie  of  Tetravinylhim  is  insoluble  in  alcohol.  The  ianrnteMi 
insoluble,  even  in  water.     (Heintz  &  Wislicenus.) 


The  compounds  just  described  cannot  be  represented  as  containing  a  biitomk 
radical,  without  introducing  hypotheses  quite  unsupported  by  experiment.  Thej  «U 
contain  1 6  At.  carbon  to  1  At.  nitrogen ;  hence,  to  represent  them  as  ammonium-coiB- 
pounds  containing  a  biatomic  radical,  we  must  suppose  them  to  contain  butjlene  CH*i 

making  the  formula  of  the  chloride  N(C«H7-C1  +  HO  =  C«H»'N'C10,  and  that  rf 
tlic  hydrated  oxide  N,(C'*H'')2,0  +  IIO  =  C'll'^NO^.  Now  it  is  rery  improbable  thit 
u  butylenc-compound  should  be  formed  from  aldehyde-ammonia,  and  moreorer,  thf 
composition,  as  calculated  fiom  these  foriuulce,  deviates  widely  from  the  experimenul 
results.  'Hius,  the  formula  C"'H*"NC10,  gives  for  the  hydrated  chloride,  56*30  p.  f. 
C,  9'U7  II,  and  20*82  CI,  the  carbon  being  1*39  |).  c.  below,  and  the  hydrogen  2*2 
p.  c.  above  the  quantities  found  by  experiment.  The  formula  proposed  by  the  (liioi" 
vercrs  must  therefore  be  retained. 
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Sodium-ethyl.    C*H»Na. 

J.  A.  Wanklyn.    Ami.  Fharm.  107, 125  ;  108,  67.     Chem.  Soc.  Qu.J. 
11,  108. 

Obtained  in  combination  with  zino-etbyl,  by  the  action  of  sodium  on 
lino-ethjl;  it  has  not  yet  been  obtained  in  the  separate  state.  When  a 
piece  of  sodium  is  introduced,  together  with  about  ten  times  its  weight  of 
lino-ethyl,  into  a  glass  tube  previously  filled  with  coal-gas,  and  the  tube 
then  sealed,  left  to  stand  in  cold  water,  and  occasionally  shaken,  the 
eodiom  gradually  dissolves  without  evolution  of  gas ;  an  equivalent 
quantity  of  zinc  is  precipitated  ;  and  after  a  few  days,  the  tube  contains 
nothing  but  metallic  zinc,  and  a  colourless,  highly  inflammable  liquid, 
which,  on  coming  in  contact  with  the  air,  burns  with  explosive  rapidity, 
and  leaves  a  strongly  alkaline  residue.  This  liquid  consists  of  a  compound 
of  sodium-ethyl  and  zinc-ethyl  dissolved  in  excess  of  zino-ethyl.  On 
cooling  the  liquid  to  0%  the  comound  separates  in  rhombic  tables;  and 
on  evaporating  the  liquid  in  a  stream  of  hydrogen-gas,  as  long  as  zinc- 
ethyl  continues  to  pass  ofl*,  the  same  compound  remains  as  a  crystalline 
mass,  which  melts  at  27^ 

This  compound  of  sodium-ctliyl  and  zinc-ethyl  could  not  be  exactly 
analysed,  on  account  of  its  great  tendency  to  oxidise;  but  it  appears  to 
consist  of  C^H'^Na  -f  2  C*H*Zn.  When  decomposed  by  water,  it  yields 
hydride  of  ethyl,  soda,  and  oxide  of  zinc.  The  proportion  of  zinc  to 
sodium  was  found  to  be  28* 20  Zn  to  12*89  Na  (nearly  2  At.  to  1  At), 
and  about  47*60  pts.  of  hydride  of  ethyl  were  evolved  to  7*6  pts. 
sodium,  the  formula  requiring  50*3  pts. 

Sodium-ethyl  cannot  be  obtained  from  this  compound  in  the  free 
state.  On  attempting  to  distil  off  the  zinc-ethyl,  gas  is  evolved  and 
metallic  sodium  remains,  together  with  zinc;  similarly  when  the  com- 
pound is  heated  with  potassium  or  sodium  at  tbe  temperature  of  the 
water-bath.  Neither  can  sodium-ethyl  be  obtained  by  the  action  of 
sodium  on  iodide  of  ethyl  or  ether.  Sodium  does  not  act  perceptibly  on 
either  of  these  liquids  separately,  even  with  the  aid  of  heat,  and  with 
a  mixture  of  the  two,  either  in  the  cold  or  at  100°,  it  forms  a  blue  modi- 
fication of  iodide  of  sodium,  but  no  sodium-ethyl,  because,  according  to 
Frankland  {Ann.  Pharm,  110,  107),  that  compound,  in  contact  with 
iodide  of  ethyl,  is  immediately  decomposed,  forming  iodide  of  sodium  and 
giying  off  a  mixture  of  hydride  of  ethyl  and  ethylene  : 

Cm^Na     -I-     C^H*!     «     Nal     +     C<H«     -h     C^H*. 

Sodinm-ethyl  (in  the  form  of  the  compound  above  described)  is  attacked  by 
carbonic  acid  gas  with  considerable  evolution  of  heat,  and  converted 
into  propionate  of  soda: 

C^HSNa     +     2C02     «     C«H»NaO^ 

[Sodiam-methyl  treated  in  tbe  same  manner  yields  acetate  of  soda  (p.  442)]. 

Sodiam -ethyl  is  also  acted  upon  by  carbonic  oxide  and  by  cyanogen ;  but  the  products 
haw  not  jet  been  Ratisfactoiily  examined. 

Potassium  acts  on  zinc-ethyl  even  more  energetically  than  sodium, 
and  forms  a  similar  compound  of  zinc-ethyl  with  pota8Sium-^Wi^\)  ^^\el 
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▼^^  iair  ««  W  •Ei^.tad.     Ztlfa«  aba  f<™.  .  oik 
T^mqmnL  i*w-»  ««»h  »  act  ™«ed«tdT  on  xiiiMtliTi: 


it  fOEK  pn-AK.  oeeoHposet  iodide  of  ethyl  erea'tt  •!> 
la^T^  ifmwanM.  3ii»  ^Txilr  it  in  i  mWA 

3iCTiiinr  inoiiif  tt  TniywfnrTT  smiw  pndacts,  and  m  oolouie»nU 
i.iTL.t.  ▼Uiin  j;»  A  «nKa=rr  aHamw  odour,  is  not  epaaaamk 
jLZisniaii.^  im  iicns  sziet  w\he  fsmes  of  mmcncsia  in  ratKlfd 
:iitf  t=  asL  iMeaaoiZKs  ^^ser  wisk  TioUsce.  This  liquid  ia  pnUir 
m.'VTics.i.ii--:?  w.— ^,  «s««t  OKsiweK  iodide  of  ethyl  in  like  mam. 
Lcanair  »  ^unxaaiM.Taj  3L±Mi=ai^  liquid.  proloblT  almmiMiwm^ii 
vLi-L  T"iist  tlficllec  JL  &  fiSfaaL  cic^xhc^ic  acid,  rields  a  bnirc^M' 
if-  nl  iT^r-srr  1^  wjLziir  Tcoi  az.i  Iike«n»  apablc  of  denapo^ 
^ri.w  T-m  --uuanrt  iV^^as^i  rsa.>J^mm  dowlr  attacks  iodide  oltfW 
a:  :sr     7-iiaiiiEr  *  mw  r«*  -^xii.      (Hallwiihs  ±  Scha&iiL  im 


-—  '-  :-ii  2fii7--:-iSc5  :c-iaf:±i^  Arsenic  and  Phosphois 

..;•;>-  ~    .    4-*    5*.    -£Ti.  ^InT.  112,  22^. 

':    :  i^:.::    re   =Tir    :c;rM::?L:iz=  if  ir:— .:-^e.i    f^to  sailed  :;»* 

"^  ■■'•'-■- —      -   ^-?^^-^-  "^hc?:    >:-s  -..::•'•  : 


—  ^.-T..  T.i..^  .::.»' 
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«  and  these  prodncts  treated  with  a  boiling  solntion  of  strong  potash,  yield 
narsenite  of  potash,  iodide  of  potassiam,  and  the  iodides  of  arseninethylium 
and  arsenethyliam. 

If  instead  of  proceeding  as  above^  the  mixture  be  evaporated  to 
dr^ess,  and  distilled  in  an  apparatus  filled  with  hydrogen  or  carbonic 
aoid,  oily  products  collect  in  the  receiver,  having  the  odour  of  arsenietted 
hydrogen,  and  consisting  of  pure  arsentrimethyl  or  anmtriethyl. 

The  preparation  of  the  double  iodides  above  mentioned,  afiords  the 
■bert  means  of  obtaining  the  compounds  (CH»)»As,  (CH'/As,  (C*H»)»Afl, 
^  and  (C*H')*As. 

^  When  arson trimethyl  is  treated  with  iodide  of  ethyl,  or  arseptriethyl 
^  inth  iodide  of  methyl,  compounds  are  produced  isomorphous  with  the 
Iodides  of  arsenmethylium  and  arseuethylium,  and  composed  of : 


I 


((?H»)»(C<H»)I  and  (C«H»)»(C2H»)I. 

Pure  arsentrimethyl  is  a  colourless,  very  mobile  liquid,  which  boils 
above  100°.  It  forms  with  oxygen  a  very  deliquescent  compound, 
(C?H')'A80*,  yielding  by  exposure  in  vacuo,  beautiful  crystals,  which 
qaickly  liquefy  in  contact  with  the  air.  With  sulphur,  arsentrimethyl 
vaexmB  spendid  colourless  prisms  (C'H')'AsP,  which  are  obtained  very 
well  defined,  by  slow  evaporation  of  the  aqueous  or  alcoholic  solution. 
It  unites  also  with  iodine  and  bromine,  forming  the  compounds  (C'K')'AsP 
and  (C»H)'AsBr». 


Crystallized  phosphide  of  2inc  (obtained  by  heating  the  metal  to 
aaturation  with  vapour  of  phosphorus,  in  a  current  of  hydrogen),  acts  on 
the  iodides  of  methyl  and  ethyl  at  ]  80°,  in  the  same  manner  as  the 
arsenide,  yielding  similar  products.  On  exhausting  the  product  with 
boiling  alcohol,  and  evaporating  over  the  water-bath,  yellow  spongy  pro- 
dnets  are  obtained;  and  on  treating  these  products  with  a  small  quantity 
of  dilute  alcohol,  a  solution  is  obtained,  which,  when  left  to  evaporate  in 
vacuo,  deposits  beautiful  amber-coloured  crystals,  isomorphous  with  those 
produced  with  arsenide  of  zinc ;  and  on  treating  these  crystals  with  hot 
potash-ley,  heavy  oils  separate,  which  solidify  on.  cooling,  and  dissolve 
readily  in  alcohol.  The  liquid  when  evaporated,  deposits  beautiful 
eolourless  needles  of  iodide  of  pkosphomeikylium  or  phosphethylium, 
(CH'/PI,  and  (C*H»)*PI.  These  products  are  decomposed  by  distilla- 
tion, yielding  tHmeihylphosphine  (C'H^)'P,  and  trietJiylphosphine  (C*H*)'P; 
and  these  compounds  treated  with  iodide  of  methyl  or  iodide  of  ethyl, 
reproduce  the  iodides  of  phosphomethylium  and  phosphetkylium. 

The  iodides  of  methyl  and  ethyl  act  strongly  in  sealed  tubes  on  free 
aotimony  and  antimonide  of  zinc  ;  and  the  products  distilled  with  lumps 
of  potash  yield  stibmethyl  and  stibethyl;  but  they  are  viscid  and  difiicult 
to  purify. 

It  appears  then,  that  when  the  iodides  of  methyl  and  ethyl  are  heated 
•with  bociics  of  the  phosphorus  family,  the  compounds  which  have  the 
greatest  tendency  to  form,  are  the  iodides  of  phosphethylium,  arsenethy- 
linm,  &c.,  which  may  be  represented  by  the  general  formula  RMe^I  and 
REt*I. 
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Cacodyl-componnds. 

A.  Baeter.    Ann.  Pharm.  107,  257. 

Terchloride  of  Cacodyl,  A8(C»H»)«Cl'.  —  Produced  by  the  action  of 
pantachloride  of  phosphorus  on  cacodylio  acid  (ix,  327). 

Ab(C*H3)2UO*     +     2PC1»    «    A8(C2H5)2C1»    +     2P02a»    +     Ha 

1.  To  moderate  the  action,  the  chloride  of  phosphorus  is  immersed  ia 
anhydrous  ether,  and  pulverised  cacodylic  acid  is  added  in  snooesdre 
small  portions;  hydrochloric  acid  is  then  evolved,  and  terchloride  of 
cacodyl  separates  in  crystalline  laminao,  which  are  washed  with  anhy- 
drous ether,  and  then  recrystallized  from  ether,  care  being  taken  to 
preserve  them  from  the  smallest  trace  of  moisture.  Oxychloride  of 
phosphorus  may  be  substituted  for  the  pentachloride,  bat  the  acti<«  does 
not  go  on  so  well,  even  when  ether  is  added.  —  2.  By  the  action  of 
chlorine  gas  on  protochloride  of  cacodyl  (ix,  343).  If  the  f^  be  pmrf 
directly  into  the  protochloride  of  cacodyl,  the  liquid  takes  fire,  ana  coo- 
plete  decomposition  ensues;  but  when  it  is  made  to  flow  on  the  snrfaee 
of  a  mixture  of  protochloride  of  cacodyl  and  bisulphide  of  carbon,  it  ii 
absorbed,  and  the  terchloride  separates  in  crystalline  lamina). 

Terchloride  of  cacodyl  crystallizes  from  its  ethereal  solution,  by  slow 
evaporation  in  transparent  colourless  prisms,  which  generally  lose  their 
lustre  in  vacuo;  from  solution  in  bisulphide  of  carbon — in  which  it  is  lea 
soluble  than  in  ether, — it  separates  in  large  laminaB.  When  prepared 
froju  cacodylic  acid,  it  decomposes  readily,  becoming  liquid  in  the  coarse 
of  a  day,  even  when  kept  in  sealed  tubes,  and  giving  off  a  large  quantity 
of  gas;  but  wheu  prepared  from  protochloride  of  cacodyl,  it  is  more 
stable,  and  at  low  temperatures  may  be  preserved  unchanged  for  a  consi- 
derable  time. 

Baeyer. 

4C 240     ....     11-35     11-46 

6  II 60     ....       2-84     3-05 

As   „....     75-0     ....     35-06 

3  CI  106-5  ....  50-35  49-45 

As(C-H-^)2Cl3 211-5  ....  100-00 

The  formation  of  tliis  compouud  from  cacodylic  add  by  the  action  of  PC1\ 

/#/ 

leads  to  the  supposition  that  cacodylic  acid  is  a  quadribasic  acid         u  ^  i  ^'  eoDtaii* 
ing  the  teratomic  radical  As  (C-H')^.     (Baeyer.) 

Decompositions,     1.  Terchloride  of  cacodyl  is  decomposed  by  a  heat 
of  iO°  or  50*^,  into  chloride  of  methyl  and  chloride  of  arsenmonometkyl : 

A8(C2H3).:,ci3     =     C-IPCI     +     As(C-H')Cl. 

?.  It  is  decomposed  by  water,  forming  hydrochloric  acid,  and  eiiber 
cacodylic  acid  or  basic  perchloride  of  cacodyl  (ix,  347)  ; 

A8((?H3)-C1»     T     4  HO     «     A8(C2H»)2HO*     +     3Ha 

or     =     A8(C-1P)2H20*C1     +     2HCL 
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The  fonner  decomposition  takes  place  when  there  is  sufficient  water 
present  to  dissolve  the  products  ;  the  latter,  when  the  terohloride  is 
exposed  to  moist  air,  or  when  a  small  quantity  of  water  is  added  to  its 
ethereal  solution.  —  3.  With  absolute  alcohol,  it  forms  basic  perchloride 
of  cacodjl  and  chloride  of  ethyl: 

A»(C2H3)2C13     +     2(C*HS,H,02)     =     A8(C2H')2H20^CI     +     C*H«a. 

The  basic  perchloride  of  cacodyl  produced  by  these  reactions,  gave  by  analysis 
13-55  p.  c.  C,  4-69  H,  and  20-6  to  210  C,  the  formula  A8(C2H3)2H20*C1,  requiring 
13-75  C,  4-58  H,  and  30*34  CI.  These  results  show  that  the  true  formula  of  the  basic 
perchloride,  is  that  originally  determined  by  Bunsen,  not  that  proposed  by  Gmelin 

(ix,  347) 4.  The  ethereal  solution  of  terohloride  of  cacodyl,  does  not 

attack  mercuric  oxide;  but  on  addition  of  alcohol,  a  brisk  action  takes 
place,  and  an  oil  is  separated  containing  chlorine  and  mercury;  on 
adding  a  larger  quantity  of  mercuric  oxide,  the  whole  solidifies  in  a  mass 
consisting  of  mercuric  chloride,  and  the  compound  As(C*H')*0,2HgCl, 
described  by  Bunsen  (ix,  824). 

Chlorohihromide  of  Cacodyl,  C^H'AsClBr*.  —  Produced  by  the  action 
of  bromine  on  protochloride  of  cacodyl  dissolved  in  bisulphide  of  carbon, 
and  separates  as  a  yellow  crystalline  body,  which  is  very  easily  resolved 
into  bromide  of  methyl  and  a  liquid  which  appears  to  be  a  mixture  of  a 
ehlorine  and  a  bromine  compound.     (Baeyer.) 

Ojcide  of  Cacodyl.  —  When  potash-ley  is  added  to  protochloride  of 
eicodyl  immersed  in  water,  a  considerable  rise  of  temperature  takes  place, 
chloride  of  potassium  is  separated,  and  on  distilling  the  liquid,  oxide  of 
cacodyl  passes  over  with  the  aqueous  vapour.  As  thus  obtained,  it  is  a 
colourless,  very  mobile  liquid,  which  has  an  intolerable  odour,  and  attacks 
the  eyes  strongly,  but  does  not  fume  in  the  air.  It  agrees  indeed,  in  all 
its  properties  with  the  compound  described  by  Bunsen,  as  paracacodylic 
oxide  (ix,  326),  which  is  probably  the  true  oxide  of  cacodyl,  while 
alkarsin  is  a  mixture  of  the  oxide  with  free  cacodyl,  to  which  its  owes  its 
ipontaneous  imiiammability.     (Compare  Gerhardt,  TraiU  I,  627.) 


Arsenmethyl,    C'H'As 

Baeter.      Ann.  Pkarm.  107,  279. 

AraetifMmometht/lf  Methylarsine, 

The  formation  of  the  bichloride  of  this  radical  has  been  already  mentioned.  The 
radical  itself  has  not  been  isolated,  but  a  tetrachloride,  an  iodide,  two  oxygen- 
compounds,  and  a  sulphide  have  been  obtained. 

Binoxide  of  ArsenmetliyL  A6C*H'0^  —  Obtained  by  decomposing  the 
bidiloride,  under  water,  with  excess  of  carbonate  of  potash;  extracting 
the  mass  with  absolute  alcohol;  distilling  off  the  alcohol  by  the  heat  of 
the  water-bath  in  a  stream  of  carbonic  acid;  extracting  tho  residue  (an 
oily  liquid  which  soon  solidifies)  in  a  retort  with  bisulphide  of  carbon, 
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whict    leaves  clilonde  of  ))otasaium  and  impurities  un<H&5olre<l;   ajid 
leaving  the  soltition  to  cristallize  by  6poutaneoa.s  evaporation. 

Large  cubical  but  not  regularly  formed  cryfltals,  which  have  a  vary 
Bie-h  specific  ^^vity  and  a  powerful  odour  like  that  of  aasafoBtidi. 
When  taken  out  of  the  liquid,  they  j^eneraUy  become  opaque  and  luy^uits 
tlio  aspect  of  porcelain,  but  do  not  alter  further  by  exposure  to  the  air. 
They  melt  at  05%  are  decomposed  when  distilled  alone,  but  volatilin 
uudccoraposcd  together  with  tii6  vapour  of  water  or  alcohol. 


2  C 12 

3  H  ....„.„ „  3 

A» 7& 

2  0 16 

AsC?H»0^     ,...  106 


Baeyer. 

11-32    11*59 

2-83     2'92 

7007     67-70 

15-78     17-79 

100-00     100-00 


The  oxide  distilled  with  hydrate  of  potash  is  fur  tHo  moal  p^rt 
resolved  into  arsenioua  acid  and  oxide  of  cacodyl: 

2AaC='HW     ^     As(P     +     A»(C=^H5)«0 

By  nitric  acid,  mercuric  oxide  and  oxide  of  eilver,  in  presetioe  of 
water,  it  ia  easily  converted  into  arsenraothylic  acid.  —  Hydrocjutk 
acid  does  not  act  upon  it.^ — From  it3  concentrated  aqueous  ©olutimit 
hydrochloric  or  hydrobromic  acid  throws  down  oily  drops  of  bichloride 
or  bibromide  of  arsenmethyl,  and  sulphydric  acid  producer  a  white  p w 
cipltate  of  the  bisulphide. 

Oxide  of  arsenmethyl  dissolves  slowly  but  abundantly  In  coW 
wafer,  very  eaBily  in  hot  water,  also  in  alcohol^  ethcr^  and  biiuiphidi  «f 
carbon.    (Baeyer.) 


A  rmm^hpllc  Acid,  A8(C*H»}H«0*  =  A  s(C«H')0*,2HO,—  Forndk 
the  action  of  mercuric  oxido  on  the  binoxide  of  arisen  methyl  or  of  oxi«fc 
of  silver  on  the  bichloride.  —  When  recently  precipitated  oxide  of  filvu 
is  added  to  bichloride  of  ar<jonmetliyl  immersed  in  water,  chloride  of 
silver  is  first  formed,  after  which  t!ie  liquid  assumes  a  violet  colour  wi 
metallic  silver  is  precipitated,  —  If  the  addition  of  oxide  of  siUtt  h* 
continued  till  it  is  no  longer  reduced  (avoiding  a  great  excess);  tl>«  ti- 
trate then  mixed  with  excess  of  hydrate  of  baryta;  carbonic  acid  PWf^ 
into  the  liquid  to  precipitate  the  excess  of  baryta  ;  the  Eltorod  aoltttiofl 
evaporated  to  dryness  over  the  water-bath  ;  the  residue  iraatod  with  i 
smali  quantity  of  water;  and  this  solution  precipitated  by  aJeoh^* 
neutral  arseumethylate  of  baryta  separates  out. — ^  Another  mo<k  <■ 
preparation  is  to  treat  the  aqueous  solution  of  the  binoxide  with  w^ 
oario  oxide,  decompose  the  resulting  morcurous  saJt  of  arteninetiij^ 
acid  with  bar^na-water,  and  proceed  as  above. 

By  exactly  precipitating  tho  baryta  from  the  solution  of  thi«  ttll 
with  sulphuric  acid»  evaporating  the  filtrate  over  the  wat4sr*bath,  M* 
recrystallifiing  from  hot  alcohol,  the  hydrated  acid  is  obtained  In  IttJ* 
flpcar-bhapcd  lamuiEo  comptmod  of  needles  united  in  deodritie  ff^f** 
It  is  a  strong  acid  having  a  pure  and  agreeable  sour  tai^to;   ill  ' 

unaltered  in  dry  ait  Mid  d^com^oses  carbonates. 
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Baeyer. 

2  C  12    ....      8-57 8-77 

5H 5     ....      3-57     3-63 

As    75     ....     53-57 

6  0 48     ....    34-29  

A«(C2H»)IF0«    ....  140    ....  10000 

Arsenmethjlio  acid  is  very  solable  in  water  and  dissolves  in  absolute 
alcohol  mnoh  more  readily  than  cacodylic  acid. —  It  is  bibasic,  the 
formula  of  its  salts  being  C^H'As,M^O\  All  the  salts  either  crystallize 
or  form  precipitates. 

It  forms  an  ammonia-salt, 

Barium-talt.  —  Precipitated  from  the  dilate  aqaeous  solution  by 
alcohol,  in  colourless  needles  which  effloresce  in  the  air  and  form  a 
coherent  mass.  At  100^  they  give  off  25*6  p.  c.  (10  At.  water).  The 
anhydrous  salt  separates  from  the  concentrated  aqueous  solution  on  eva- 
poration or  on  addition  of  alcohol :  by  exposure  to  the  air  under  alcohol 
(in  which  it  is  insoluble)  it  is  converted  into  the  hydrated  salt. 


2  C 

Anhydrous, 
...     120    .... 
...      30    .... 
...  187-2    .... 
...     750    .... 
...    48-0    .... 

4-36    

1-09    

49-80    

27-31 
17-44 

Baeyer. 
4-33 

3  H    

1-82 

2Ba  

..  48*4  to  48-9 

Aa   

6  O    

C?H3A8Ba»0«. 

CH'AsBaW  

10  HO     

...  275-2     .... 

275-2 

90-0 

100-00 

....      73-6 
....      24-4 

Baeyer. 
25-6 

C«H5A8Ba2O«  +  10Aq....  365-2    ....     100  00 

In  Baeyer 's  memoir,  the  quantity  of  water  in  the  crystals  is  stated  to  be  lOH-0 
(or  20HO)  which  is  evidently  erroneous.  —  The  differences  between  the  experimental 
and  calculated  amounts  of  hydrogen  and  barium  in  the  anhydrous  salt  probably 
arose  from  partial  decomposition,  as  the  salt,  when  redissoWed  in  water,  yielded  a 
turbid  solution. 

Siher-salt,  —  Precipitated  on  mixing  the  aqueous  solutions  of  arsen- 
methylate  of  baryta  and  nitrate  of  silver,  in  small  nacreous  anhydrous 
erystals  which  are  very  little  altered  by  exposure  to  air  and  light,  bear 
a  heat  of  100^  without  decomposition,  but  decompose  with  explosion  at 
higher  temperatures. 


2C  . 
3H  . 
2Ag. 
As  . 
60   . 


Baeyer. 

12     .. 

3-39     .... 

3-42 

3     .. 

..      0-85     .... 

0-96 

216     .. 

..     61-02    ..., 

6104 

75     .. 

..     21-18     .... 

....     21-06 

48     .. 

..     13-56     .... 

13-52 

(?H3A8ArO«   354     ....  100-00     100-00 

Bisulphide  of  Arsemmihyl.    CH'AsS*. —  Produced  by  passing  sul- 
phuretted hydrogen  into  the  bichloride  immersed  in  water.    Hydrochloric 
acid  then  dissolves  in  the  water,  and  the  sulphide  separatea  aa  ^  ^^Vs^x- 
voL.  xir.  *i  'K. 
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less  Yiscid  mass  whicli  solidifies  after  a  while.  It  dissolTes  in  a  mixinre 
of  alcohol  and  bisalphide  of  carbon^  and  crystallizes  from  the  eolation 
in  shining  laminsB  or  small  prisms.  It  is  permanent  in  the  air,  and 
smells  faintly  like  asafoetida.  It  is  insoluble  in  water,  moderately 
soluble  in  alcohol,  either  anhydrous  oranhydrated,  and  in  ether;  dissolvee 
very  readily  in  bisulphide  of  carbon,  and  generally  separates  from  thii 
solution  on  evaporation  in  oily  drops  which  solidify  after  some  time  or 
immediately  when  touched.  The  crystals  melt  at  110%  into  a  maa 
which  remains  fluid  long  after  cooling;  at  a  higher  temperature,  it  deoom- 
poses,  with  formation  of  sulphide  of  arsenic.  —  The  alcoholic  solution  ii 
decomposed  by  the  fcalts  of  silver,  copper,  lead,  platinum  and  by  mercnrou 
salts,  with  formation  of  metallic  sulphides.  With  mercuric  chloride  it 
forms  a  white  cloud. 


2  C  

....     12     . 

...      9-84    .... 
...      2-46     .... 
...    61-47    .... 
...    26-23     .... 

Baejer. 
9-99 

3  H    

....      3    . 

2-57 

As  

2S    

....    75    ., 
....    32    .. 

....    64-3    ....     61-7 
....    27-4    ....    26-8 

C«H«A8S'  .... 

....  122    . 

...  100-00 

Binxodide  of  Arsenmethyl.  C^H'AsP.  —  Produced  as  a  yellow  preci- 
pitate on  adding  hydriodic  acid  in  excess  to  the  alcoholic  solution  of  the 
binoxide.  The  impure  solution  still  containing  chloride  of  calcium  obtained  in  ths 
preparation  of  the  oxide  maj  be  adrantageouslj  used  for  the  purpose. 

C2H»As02     +     2HI     «     C«H»AaI2     +     2HO. 

If  a  precipitate  forms,  more  alcohol  must  be  added  till  it  is  redif- 
solved.  On  leaving  the  solution  to  evaporate,  the  iodide  separates  in 
long  shining  yellow  needles,  which  are  inodorous  and  change  bnt 
slowly  on  exposure  to  the  air.  They  melt  at  about  1.5**,  and  volatilise 
without  decomposition  at  260°. 

Bichloride  of  Arsenmethyl  C'H'AsCR  —  Produced:  1.  By  the  de- 
composition of  tcrchloride  of  cacodyl  between  40"^  and  50^  (p.  494).  — 
2.  As  the  ultimate  product  (basic  perchloride  of  cacodyl  being  the  first) 
of  the  action  of  hydrochloric  acid  on  cacodylic  acid,  chloride  of  methjl 
being  formed  at  the  same  time: 

(C2H')«A8HO<     +     3HCI     =     C^HSAsCP     +     CH'Cl      +     4H0 

It  may  be  purified  if  necessary,  from  hydrochloric  acid  by  meaoa  of 
lime;  then  dried  over  chloride  of  calcium  and  distilled.  —  3.  it  is  •!*> 
produced,  though  in  a  smaller  quantity,  by  the  distillation  of  basic  percUoridt^  d 
carodyl.  The  substance  named  by  Bunsen,  cacodylate  of  cacodylic  chloride  (ix,  346) 
is,  according  to  Baeyer,  a  mixture  of  bichloride  of  arsenmethyl  with  oxide  of  cscodfl. 
which  latter  mny  be  kept  back  in  the  distillation  of  the  basic  perchloride  of  cacod\l  bj 
addition  of  anhydrous  phosphoric  acid. 

Colourless,  heavy,  mobile,  strongly  refracting  liquid,  which  boilfl  at 
ISS"",  and  does  not  fnnie  in  the  air.  Its  vapour,  even  in  the  cold,  exert* 
an  intensely  violent  and  painful  action  on  the  mucous  membrane  of  tbe 
air  passages.  It  dissolves  pretty  readily  in  water,  and  the  solution  foimi 
with  sulphuretted  hydrogen  a  white  precipitate  of  the  bisulphide. 


PIBETHI 


mvol 
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2C    _ 

3  H  ». 

12     . 

.      3     . 

73     . 

71     . 

...       7^45     ,   .. 
...       1^86     ..... 

Bteycr. 
.       7-28 
1-93 

As  ...,.„,., 
2  CI  ,..,..  _ 

...       42*8     ....     44*06 

C^H'AsCl' 

161     . 

..  100*00 

TiiraMorida  of  Arsmmdki/i.  C^H*AsCl*.  —  Obtained  by  passing 
chlorine  into  a  mixture  of  bicliloriUe  of  iirsenmetbyl  and  bisulpbide  of 
carbon  cooled  to  10\  —  Large  crydtala  wbich  are  very  ansta-ble,  beiog 
resolved  even  at  0^  into  cliloride  of  methyl  ami  tercbloride  of  arsenic. 


Page  7iJ, 
Stibethyl-compounds. 

I  A;  Streckeh.    Ann^  Piiarm.  105,  390. 

The  analyses  of  the  stibethyl  compounds  originally  made  hj  Lowig 
j  k  Schweisier  led  to  tbo  fonnubT  SbEtM*,  SbEt'CP,  drc.  —  W.  Merck, 
on  the  otber  hand  (Xj  523)  concluded  from  bis  own  analyses,  that  these 
Compoand3  contain  1  At.  H  more  than  was  assigned  to  them  by  Lbvvig  & 
I  Scbweizer,  and  that  their  true  formnlas  are  SbEt^I,HI,  SbEt^CbHCl,  «fec. 
Merck  moreover  obtained^  by  the  action  of  stibethyl  or  of  ammoBia  on 
I  Lowig  8  iodide  of  stibethyl,  a  compound  crystallizing  in  octobedrons,  to 
rwliioh  he  assigned  the  formula  SbEt^I;  and  from  tbia  he  prepared  a  series 
^of  compounds,  SbEt^O,  SbEt^Cl,  &c. ;  and  Lastly  fonnd  that  this  com- 
pound was  converted  into  the  oxide  of  stibethyl  by  the  action,  not  of 
iodsue,  but  of  hydrlodic  acid. 

The  question  has  more  recently  been  taken  up  by  Strecker,  whosa 
experinicnt^i  confirm  the  view  originally  taken  by  Lbwig  and  Schweizer, 
and  show  that  the  octobodral  compound  obtained  by  Merck  is  not  an 
iodide,  but  an  o^t/iodulf,  SbEt*IO. 

In  proof  of  this  view,  Strecker  has  shown  that  the  coinpound  is 
formed  hy  the  direct  union  of  1  At,  iodide  of  stibethyl  with  1  At.  oxide 
of  stibethyt. 


SbEtW     +     SbEt'l* 


2SbEt«IO 


To  prqjve  the  oxjiodide  in  thit  nmnner,  an  alcoholic  solution  of  iodide  of  ftibc* 
tbjl  w««  dkJded  into  tvo  cc|iml  parts  ;  the  iodine  wsi  preciintated  froin  one  of  ihem 
bj  oside  of  aiker  :  nnd  the  filtered  liquid  mixed  with  the  other;  the  finlntion  thru 
|ii«lded  by  eviporotioo  octohf^tral  cry^talfi  of  the  OJtyiodide.  Its  formation  by  tllO 
action  of  ammonia  on  iodide  of  stibethyl,  observed  by  Merck,  is  rcpre- 
iented  by  the  equation: 


SbEtn= 


NH» 


HO 


ShEt^IO 


NHn 


The  formation  of  the  same  compound  by  the  action  of  f^tibethyl  on 
iodide  of  stibethyl  is  attributed  by  Strecker  to  the  gradual  absorp* 
lion  of  oxygen  during  the  preparation.     The  analyses  of  the  octobedml 
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crystals,  both  by  Strecker  and  by  Merck,  agree  very  nearly  with  the  for- 
mala  SbEt'IO,  when  the  recently  determined  atomic  weight  of  antimony 
is  nsed: 

Merck.  Strecker. 


Sb  

12  0  

..  120 
..   72   . 
..   15   . 
..  127   . 
8 

...   35-1 

...   21-0  

4-4  

...   37-1  

2«3 

20-65 

4-51 

...   36-8  ....  37-7  .. 

15  H  

I   

O  

„  36-9 

Sb(C*H»)«IO  .. 

..  342   . 

...  lOO'O 

Strecker  considers  it  also  possible  that  the  oxyiodide  may  be  formed  from  a  mixtore 
of  stibethyl  and  iodide  of  stibethyl,  witboat  absorption  of  oxygen,  if  the  mixtareoos- 
tains  moisture;  and  in  that  case  Merck's  compound,  SbEt'UI,  will  also  be  prodooed, 
according  to  the  equation: 

SbEt?     +     SbEt'l'     +     HO     «     SbEtaiO     +     SbEt»HI 

Merck  obtained  indeed  from  such  a  mixture,  after  the  octohedral  crystals  had  tepinted, 
other  crystals  of  greater  solubility,  which  gave  by  analysis  36*5  to  36*8  p.  c  iodine,  sad 
to  which  he  assigned  the  formula  SbEt'lII,  requiring  37*9  p.  c  iodine :  they  were  moif 
probably  SbEt'HI  +  HO,  which  requires  36*8  p.  c.  iodine. 

The  formnlffi  of  the  other  salts  described  by  Merck  may  be  altered 
in  a  similar  manner.  The  sulphate  (SbEt'0,SO',  according  to  Merck)  is, 
according  to  Strecker,  SbEt'0',HO,SO',  this  formula  requiring  14*7  p.  «• 
SO' ;  Merck's  analysis  gave  14*8.  —  The  formula  of  the  nitnta 
(SbEt»0,NO')  will  in  like  manner  be  altered  to  SbEt»0',HO,NO»,  which 
requires  18'9  p.  c.  NO';  analysis  gave  190  p.c.  —  Merck's  chloride  of 
stibtriethyl  (SbEt'Cl)  is  also  an  oxychloride  SbEt*C10. 


Page  S5. 

StibmethylethyUum.    (CW)(C*H»)»Sb. 

S.  Friedlander.     J.  pr,  Ch^m,  70,  440. 

Not  known  in  the  separate  state.  Landolt,  in  1850,  obtained  the  iodide  by  tit 
action  of  iodide  of  methyl  on  stibethyl.  Tliis  and  the  other  compounds  of  stibai^J^ 
ethylium  have  been  fully  examined  by  Friedlander. 

Oxide,  Sb(MeEt^)0.  —  Produced  :  1.  By  decomposing  the  lodi^ 
with  oxide  of  silver ;  when  thus  prepared  however,  it  always  contiiw 
silver.  — 2.  By  decomposing  the  solution  of  the  sulphate  with  an  exactly 
equivalent  quantity  of  hydrate  of  baryta,  and  concentrating  the  fiUrtt* 
in  vacuo.  It  is  thus  obtained  as  a  thick,  oily,  non-volatile,  somewhii 
yellowish  liquid,  which  dissolves  readily  in  water  and  alcohol,  has  in 
intensoly  bitter  tasto  and  strong  alkaline  reaction,  expels  ammonia  fwo 
its  salts,  and  precipitates  many  metallic  oxides  from  their  solutions, 
but  does  not  aecomposo  lime  or  baryta-salts.  Alumina  and  oxiu^ 
of  zinc  dissolve  in  excess  of  it ;  the  oxicfesof  manganese,  iron,  copperan*! 
Bilvev  are  insoluble. 


SllUME'raVLli'mYLlUM. 


SOI 


Oxide  of  fltibnietUyletliylium  unites  with  all  oxygen -acitis,  froroing 
neutral  and  acid  salts,  which  may  be  prepared  either  by  direct  com- 
biriatiob,  or  by  doiiblo  decomposition  j  it  does  not  form  basic  Baits, 
The  ?ahs  are  all  njore  or  less  soluble  in  water  and  In  alcohol j  suine  dr  li- 
que.sce  in  the  air;  others  are  permanent.  Those  which  crystallize  do 
not  contain  any  water  of  crygtaliiziition. 

Carbonate.  Obtained  by  agitating  a  hot  solntion  of  the  sulpbato 
with  carbonate  of  baryta.  On  evaporating  the  filtrate,  it  remains  aa  a 
white  reeinous  mass,  which  behaves  jnat  like  carbonate  of  ammonia. 


Sbp^IeEt3)0    

CO^ 

.„  230     . 
..     22     , 

...     91-27 
..      S73    .. 

FviedUader. 
..,..     8*66 

Sb(MeEe)0,C(F    . 

...  252     , 

.,   100*00 

Sulphide  Sb(MeEt*)S.  —  By  sntnrating  the  solution  of  the  oxide  with 
Bulphnrotted  hydrogen,  and  evaporating  out  of  contact  with  the  air,  the 
sulphide  is  obtained  as  an  oily  ma^^s,  which  dissolves  readily  in  water  and 
alcohol,  emella  strongly  of  sulpliuretted  hydrogonj  and  acts  on  mctallio 
salts  like  sulphide  of  ammonium. 

Sulph<rt€.  —  Produced,  either  by  direct  combination,  or  by  decom- 
posing ibeyolntion  of  the  iodide  with  sulphate  of  silver.  On  evaporating 
the  solution  in  vacuo,  the  salt  remains^ in  white,  shining,  titter  cryatali, 
which  melt  at  lOO^'j  and  are  extremely  deli^jue^ent. 


Sb(MeEt3>0...., 
SO^  ,., 


Fdcdl^adtir^ 
231)    ....     85*19 
40     ....     14'81     14*4  to  14-8 


Sb(MeEt«)0,SO\. 270 


lOO'OO 


I 


Iodide^  Sb(MoEt')I.  —  Produced  by  the  action  of  iodide  of  methyl  on 
gtibethy!»  Iodide  of  methyl  is  gradually  added  to  latihethyl  (free  from 
iodide  of  ethyl)  and  water,  contained  in  a  fliusk  fiiletl  with  carbonic  acid 
gafi;  and  the  mixture  is  boated  in  lukewarm  water,  whereupon  it  becomes 
turbid,  hut  clear  again  on  agitation.  The  addition  of  iodide  of  methyl  is 
continued  till  the  odour  of  btibethyl  disappears,  after  which  the  aqueous 
solution  is  separated  from  the  oxcei?s  of  iodido  of  itietUyl,  and  elowly 
evaporated  over  the  water-bath  till  it  crystallizes. 

Beautiful  crystals,  apparently  couHiating  of  rhombic  prisms;  when 
fresh,  t!icy  have  a  glassy  lustre,  chaufjing  after  a  while  to  that  of  mother- 
of-pearl;  when  dry,  they  easily  crumble  to  pieces,  but  are  otherwise 
permanent  in  the  air.  Inodorous  when  cold,  but  at  100',  they  give  off  a 
peculiar  oduur,  without  senj?ible  decomposition;  taete  intensely  bitter. 
Easily  soluble  in  water  (in  twice  its  weight,  at  20"),  and  in  alcohol,  inso- 
luble in  ether.     The  solutions^turn  the  plane  of  polarization  to  the  left. 


Sb  .......... 

14  C 

....  120     . 
.....     11     . 

..     31-38     .... 
..     2407     .... 
..      &  16    .,« 
..     36-39      ... 

FricdlUiKler.  ■ 
....  32-98  to  33-50  I 
....     23-03      ..     23*84                             1 

18  K    

I      

.....     18     . 
127    . 

„„       557     ....       5-38                              I 

,.,.     3&'09     ...     36-20                              1 

Sb(McEt»)I... 

349    . 

..  100-00 

1 

«r^ 
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in  the  dark.  Heated  on  platinum  foil,  they  bnrn  with  a  faint  flame.  — 
^  They  are  very  sparingly  soluble  in  cold  water  or  alcohol,  but  boUing 
^  water  dissolves  a  considerable  quantity. 

Friedliinder. 

Sb 120     ....     44-95 

16  C 96    ....    35-95     3581 

19  H 19    ....      7-12    7-34 

4  0 32     ....     11-98 

Sb(MeEt8),C?H0*    267     ....  10000 

^  AcetaU,  Sb(MeEt*),C*H*0*.'—  Obtained  by  decomposing  the  sulphate 
1  with  acetate  of  baryta.  Anhydrous  needles^  which  deliquesce  slowly  in 
r  tlie  air,  and  dissolve  readily  in  water. 

i  ButyraU.     Sb(MeEt»),C«H'0*.  —  Prepared    like    the    acetate.       On 

eTaporating  the  aqueous  solution,  it  remains  in  the  form  of  a  white,  anhy- 
droos,  crystalline,  non-deliquescent  mass,  which  melts  at  lOO''. 

Oxalate,  — a.  Neutral,  —  When  crystallized  oxalic  acid  is  added  to  a 
r  solution  of  oxide  of  stibmethyletbylium,  in  the  proportion  of  1  At.  of 
i    the  acid  (C^H^O^)  to  2  At.  of  the  oxide,  the  neutral  salt  is  obtained  in 

snhydious  needles,  having  a  glassy  lustre,  and  moderately  soluble  in 

Wkter. 

FriedlKader. 

2Sb(MeEtS)0 460     ....     86-47 

C^O^     72     ....     13-53     13-49 

C^(SbMeEt3)20« 532     ....  10000 

h.  Acid.  C*(SbMeEt)»HO^  —  Obtained  by  adding  1  At.  oxalic  acid 
to  a  solution  of  I  At.  of  the  oxide.  Crystallizes  by  evaporation  in  bean- 
tiful  needles,  having  a  glassy  lustre,  and  very  soluble  in  water. 

Tartrate,  A  solution  of  2  At.  oxide  of  stibmethyletbylium  and  1  At. 
tartaric  acid  (C*H*0*"),  cannot  be  made  to  crystallize,  but  leaves  on 
evaporation,  a  syrupy  liquid  which  absorbs  water  with  avidity. 


Page  90. 

Zincethyl. 

Fbakkland.     Proc.  Roy.  Sac.  8,  502  ;  rhil.  Mag.  [4]  15,  149. 

Action  of  Zinc-ethyl  on  Ammonia.  —  Dry  ammonia-gas  passed 
through  an  ethereal  solution  of  zinc-ethyl,  is  rapidly  absorbed;  an  abun- 
dant evolution  of  hydride  of  ethyl  soon  begins ;  and  after  a  little  while, 
zinc-amide  NH'Zn  separates  out : 

N,HHH     +     C*H»Zn     =     NH=Zn     +     C*H»,H. 
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Zinc-amide  is  a  white  amorphons  body,  insoluble  in  etber.  It  is 
instantly  decomposed  by  water  and  by  alcohol,  with  evolation  of  great 
heat,  and  regeneration  of  ammonia  : 

NH'Zn     +     2HO     «     NH*     +     ZnO,HO. 

Heated  with  iodide  of  ethyl  in  a  sealed  tube  to  1 45^,  it  foima  iodide  of 
zinc  and  iodide  of  biethylammonium  : 

NH«Za     +     2C*H«I     -     Znl     +     NH«(OH*)M- 

Zinc-amide  may  be  heated  to  200''  withoat  decomposition ;  bat  at  a 
dull  red  heat,  it  is  resolved  into  ammonia  and  zinc^ittidc  NZn'. 

3NII2Zn     -     2NH8     +     NZn'. 

Zinc-nitride  is  a  grey  powder,  which  may  be  heated  out  of  contact  of 
air,  without  melting,  decomposing,  or  volatilizing;  but  is  decomposed 
with  great  violence  by  water : 

NZq3     +     6H0     »     3ZiiO,HO     +     NH'. 

If  merely  moistened  with  water,  it  becomes  red  hoL 

ZinC'phenylimide.  N,C"H*,H,Zn.  —  Zincethyl  acts  with  great 
violence  on  anhydrous  phenylamine  (aniline).  A  more  moderate  action 
is  obtained  by  adding  the  phenylamine  to  an  ethereal  solution  of  zine- 
ethyl,  and  in  that  case,  hydride  of  ethyl  is  evolved,  and  the  liquid  ulti- 
mately concretes  into  a  semi-fluid  mass  consisting  of  zinc-phenyhmide. 

C^H^Zn     +     N,H,H,C»2H»     =     N,C»*H»,H,Zn     +     C<H»,H. 
In  contact  with  water,  zino-phenylimide  reproduces  phenylamine. 

Btethyhincamine,  N(C*H')'Zn,  is  produced  in  like  manner  by  the 
action  of  zincethyl  on  biethylamine : 

N,H,(C^H5)a     +     C*H*Zn     -     N(OH»)*Zn     +     C*H»,H. 

Its  reactions  are  similar  to  the  preceding. 

ZinC'Oximide.  N*(C*0*)"H',Zn'.  —  Pure  zinc-ethyl  does  not  act  upon 
dry  oxamide  at  ordinary  temperatures ;  but  at  100^,  a  violent  action 
takes  place,  attended  with  evolution  of  hydride  of  ethyl  and  formation 
of  zinc-oximido,  which  remains  combined  with  zinc-ethyL 

N«,C*0^,H*     +     2C*H*Zn     =     N2(C^^)I12Zn2     +     2(C<H*,H). 


Oxamide. 


Zinc-acetamide.  N,C*IPO',HZn.  —  Zincethyl  acts  violently  on 
acetamide,  hydride  of  ethyl  being  evolved,  and  zinc-acetamide  formed^  ma 
a  white  amorphous  powder  which,  in  contact  with  water,  i«piodnctf 
acetamide. 


STANNETHlfiS, 


ff05 


Strecker. 


Page  96. 

Stannethyls, 

Ann,  Fharm.  105,  310. 


The]  formulaj  of  tlie  niinierous  compoands  of  tin  and  etlijl,  distin- 
guished by  Lowig,  may,  according  to  Strecker,  be  reduced  to  two  or 
three  sinijde  types,  by  a  raodificatiou  similar  to  that  proposed  for  the 
atibcthj/I-compounds  (p»  491.))  viz.,  by  regarding  Lowig's  iodides,  chlorides, 
<StC.,  as  oxy iodides,  oxychloridea,  &c.  Thus:  hdvfig  ti  iodide  of  indhylene- 
9tanncthyl^  Sn*(C*H*)*l,  gave  by  analysis  1 5' I  and  14*8  p.  c.  carbon,  2  2 
and  3'1  hydrogen,  and  41*2  iodine,  which  numbers  agree  with  the 
formula  Sri\C*H')MO  (155  C,  3'2  H,  and  41  "2)1,  better  than  with 
Lowig's  formula  (1.0' 9  0,  3"3  H,  and  41  7  I).  Moreover,  Lowig  himself, 
stated  that  the  oxide  precipitated  from  tliia  iodide  by  aiumonia,  is  not 
distiognifibable  from  oxide  of  stanu ethyl  Sn{C*H*)0.  Now,  the  oxide 
precipitated  from  the  compound  Sn®(C*H*)*IO,  would  actually  ho 
Sn'*(C*H*)"Q=,  or  Sn(C*H*;0,  whereas  that  derived  from  the  iodide 
SuXC^H*f  I,  would  have  a  different  composition,  viz,,  SnlC*H7'0. 

Ltiwig's  iodide  of  tfhf^fne'ttanmthyl  Sii*{C*H*/I,  appears  also  to  be 
an  oxy iodide  iin*(C*IF/^^*i  ^^^  correspond! n^^'  oxide  likewise  agreeing 
in  all  essential  particulars  witU  oxide  of  stannethyl. 


C 
U 
I 


19*2    

4-0     ...... 

25-4     


Analjiis  (Lowig).  Sii*(C<H^)^I. 

19-1       to      19-7  , 20-08 

4-2        „         4-5  .., 4*18 

25-1        ,,      26%5 26^36 


According  to  Strccker's  view,  the  radicals  methrflmt'danneihi/l  and 
ethylrjie-gf^jifidki/l  are  identical  with  btannetbyl;  so  likewise  are  their 
oxides;  and  in  the  iodine-compounds,  the  sum  of  the  equivalents  of 
oxygen  and  iodine  is  coastantj  viz.,  SnEtl  or  Sn*Et*I* ;  Sn'Et'IO,  or 
Sn*Et*PO^  and  Sn*Et*10». 

The  compounds  of  eihi^h$imuidhyl  Sn*(C*H*)"  (ix,  104),  niay  be 
regarded  as  double  compounds,  containing  etannethyl  and  methylostann- 
ethyl  [Sn*Et*  =  2SnEt  +  Sn'El*],  the  iodide,  chloride,  dec,  being  also 
supposed  to  contain  oxygen. 

Lastly,  the  compounds  ot  aceioitantiMj^l  Sn*<C*H*)'  {ix,  101),  may  be 
represented  as  double  compounds  containing  etannethyl  and  bistannethyl 
[Sn*Et*  =  2SuEt  +  Sn'Et].  Thus  Lowigs  iodide  of  aeetostannelhyl 
Sii*Et*I,  may  be  regarded  as  an  orytoc/tV^e,  containing  2SnEtO  +  Sn'Etl, 


::^H^) 

0,Sq^(C^H*}L 

Analytia. 

Sn*CC^I 

Sn    , 

...     5il-2     .., 

....  51-C  ... 

«... 

....     t*2'6 

c     , 

....     15-6     ....... 

15-3 

.... 

15-5     .... 

^     16-0 

H 

....       3»2     

3*4 

....            .... 

3'6     .... 

....       3*3 

I 

....     27-5     

28*1 

28-6     .... 

....     2»*0 

o 

....      35 

On  the  tamo  hypothesis,  the  corresponding  nitnite,  whirh  gtive  by 
analysis  18%3  p.  c,  C,  47  H,  antl  13'7  N0^  may  be  reprenented  by  the 
formula  2Sn(C*H*)0  -f  Sn^(C*H*)0,NO*,  wliich  requires  18'!  C,  3*8  H, 
and  13*6  NO*,  while  Lowig  a  formula  Sn*(C*H*)*0,NO*,  requires  I  ST  C, 
3  9  H,  and  14  0  N0\ 
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^  il  bums  with  greater  brilliaucy,  producing  a  white  flame  edged  with 
Sloe.  —  It  does  not  unite  directly  with  iodine,  bromine,  and  chlorine,  &c., 
htit  16  decomposed  into  ethyl  and  stannethyl,  both  of  which  unite  with 
thd  iodine,  bromine,  <S:c.  (Frankland^  Bucktou.)  —  It  does  not  decom- 
pose water;  neither  is  it  acted  upon  by  concentrated  acids  at  ordinary 
temperatures;  but  on  heating  the  mixture,  gases  are  given  off  and  salts 
mre  formed,  differing  in  constitution  according  to  the  duration  of  the 
action.  (Frankland,  Buckton.)  Heated  to  80"*  or  90®  with  concentrated 
bydrochloric  acid,  it  gives  off  hydride  of  ethyl  and  forms  chloride  of 
Ustannic  triethyl : 

2Sii(C<H»)«     +     HCl     =     C<H»,H     +     Sn'(C<H«)',Cl. 

According  to  this  equation,  stannic  biethyl  should  give  off  12*39  p.  c.  of  ethyl  in 
the  form  of  hydride :  by  experiment  it  was  fonnd  to  yield  11*55  p.  c.    (Frankland.) 

Stannic  biethyl  is  nearly  insoluble  in  water,  and  sparingly  soluble  in 
alcohol;  but  ether  takes  it  up  freely.     (Buckton.) 


Bistannic  Triethyl.    Sn»(C*Hr 

Buckton.    FhU.  Trans.  1859,  426. 

Cahours.     Compt.  rend,  48,  833;  Ann.  Fharm.  Ill,  236. 

Setquiitanneihyl,  Methylostannethyl, 

Obtained  in  the  free  state,  together  with  stannethyl,  by  heating 
iodide  of  ethyl  to  140^  or  150°,  in  a  sealed  tube,  with  an  alloy  of  4  to 
6.  pts.  tin  and  1  pt.  sodium.  The  two  radicals  may  b^  separated  by 
alcohol,  in  which  stannethyl  dissolves  with  great  facility.  (Cahours.)  — 
Bistannic  triethyl  is  also  formed  as  an  iodide,  when  iodide  of  ethyl  is 
heated  with  an  alloy  of  1  pt.  sodium  and  8, 10,  or  12  pts.  tin.    (Cahours.) 

3Sn     +     3EtI     =     Sn^Et^I     +     SnI- ; 

and  as  a  chloride,  by  the  action  of  bichloride  of  tin  on  stannic  biethyl, — 
or  again,  by  the  action  of  bichloride  of  tin  on  a  quantity  of  ainc-ethyl 
not  quite  sufficient  to  remove  all  the  chlorine.     (Buckton.) 

2SnCl2     +     3ZnEt     =     Sn'Et^Cl     +     3ZnCl. 

If  on  the  other  hand  the  zinc-ethyl  is  in  excesa,  the  radical  stannic  hietbyl  is 
formed : 

SnCl'  +  2ZnEt  =  SnEt^  +  2ZnCl; 

and  if  1  At.  of  the  bichloride  is  used  to  1  At.  sine-ethyl,  an  impure  chloride  of  stann- 
ethyl is  obtained. 

SnCP     +     ZnEt     =     SnEtCl     +     ZnCl. 

Bistannic  triethyl  in  the  free  state  is  a  very  mobile  liquid,  which 
Tolatilizes  without  decomposition,  and  combiqes  directly  with  oxygen, 
chlorine,  bromine,  and  iodine, 
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Oxide  of  Britannic  Tridhyli  obtained  hy  decom^o&mg  iIm 
i(»dide,  or  auy  of  the  salts  with  potash,  is  an  oily  Hqaid,  whicb  i« 
than  water,  hag  a  powerful  odour  and  caustic  tastif,  and  produces 
hlistera  when  left  in  contact  with  the  &kin.     It  volatilize*  without 
poHitiuii,     It  i.s  moderately  soluble  ia  water,  am  1   neutniliies  «ddi  a» 
pletely,  forming  crvfitallizahle  salts.     (Caiiour«3,  Buck  ton.) 

The  milphalt^  obtained  by  neiitralizing  the  aqueous  fioktion  of  df 
oxide  with  sulphuric  acid  and  heating  the  liquid  ta  80%  is  ofi^fts, 
coburlees,  and  crystallizes  in  need  lea  or  grains,  which  under  the  mio^ 
scope,  appear  as  well  deJined  octohedrous.  It  is  rery  vobtit^,  td 
attacks  the  nose  viji^orou^ly*  It  is  inflammable,  by  which  pn)pedt.» 
well  as  by  ]is  crystalline  form.^  it  16  distinguished  from  sulphate  of  Mi» 
ethyl,  which  crystallizes  in  small  roundish  irregular  plates.  Itisvul 
more  soluble  in  cold  than  in  hot  water,  a  clear  cold  saturated  sotitis 
becomini^  semisolid  when  heated  near  the  boiling  paint.     (BuckloiL) 

Bucktoo. 

2Sn..„ ..„. 118     »..     46-64 

12  C  ..»».».     72     „..     28-4^     ...,.„.     2a-02 

15  H, n     ...*       h'9Z     ^        &*9l 

S  ..».. Id     .„.       6-33     __,        6-41 

4  O 32     ...     12  66 

Sn«(C+H»)^SO^. 253     ....  100^00 

Iodide  ofBisiann  ic  Ttktkyl  Sn'(C*H  *)»I.  —  Produced  :  1 .  By  gradi 
aildtug  iodine  to  bis  tannic  triethyl,  care  being  taken  to  keep  the  " 
cooL      If  the  iodine  is  quit^kly  added,  and   the   liquid   allowed  to  beooflie  kotilli 
prodacta  formed  are  iodide  uf  At&nnethyl  uid  iodide  of  ethyl : 

SirEt*     +      31     =     2SulitI      +      Erl. 

—  2.  By  heating  iodide  of  ethyl  with  an  alloy  of  1  pt.  aodium- 
lOj  or  12  pts,  tin.     (Cahours.) 

Volatilo  liquid,  having  a  very  strong  odour  of  maataidi  tad  exdtiif 
tears.     Sp.  gr.  1"833  at  15  \;  boiling  point  208°  to  210^. 

Treated  with  excess  of  iodine,  it  is  converted  into  iodide  of 
iodide  of  stannethylj  which  separates  in  beautiful  prisnu^; 

Sn^Etn     +     21     «     EtI     +     2SQ£tI. 

With  soluble  silver-salts,  it  yields  iodide  of  silver  and  a  ooiopoani 
bistannic  tnetliyl  with  the  corresponding  acid,     (Caliout^) 

The  hromidt:  \^  obtained   in  like  manner    by  the  direci  adiua  • 

bromine  on  the  radical.     (CaUoure.) 


Chloride  of  Bi^stannw  TriethyL      Sii\C*H*)'CJ,  is  obtained:   1, 
the  actiou  of  bichloride  of  tin  on  zinc-ethyl  (p.  507). —  2»    Br  iWi 
of  bichloride  of  tin  on  ^tannic  biethyl,  in  the  proportion  of  9  pia,  of  lli 
fonner  to  4  of  the  latter.     The  mixture  became  hot,  and  wbcfidk^* 
began  to   boil  at  about  200%  the  thermometer  eluwly  rising  u>  tWr 
which  temperature  the  whole  had  passed  over,  leaving   only  a  ttac 
solid  matter.     The  portion  which  distilled  below  210''  wa«  oUy,  bill  I 
which  passed  above  210"*  solidified  on  cooling  into  a  tnaaa  of  ^ 


which  gave  by  aualysia  24  4a  \j,  c,  carboit»  4*84   hyilro'^i 


en, 
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clilorine,  agreeing  approximately  with  the  formala  of  a  double  ehltyi'ide  of 
Mtannethyl  and  hutannic  triethyl,  55nC*H»CI,  +  Sn»(C*H»)H31,  which  re- 
quires 22*37  p.  c.  C,  4-66  H,  and  24*82  CI. 

The  oily  liquid  which  passed  oyer  helow  210^  appeared  to  be  a 
mixture  of  chloride  of  bistannic  triethyl  with  the  donble  chloride  just 
mentioned.  Treated  with  caastic  potash-ley,  it  yielded  a  precipitate  of 
oxide  of  stannethyl  and  an  alkaline  solution,  from  which  hydrochloric 
acid^separated  the  oxide  of  bistannic  triethyl.     (Bnckton.) 


Anhydroitf  proioehlaride  of  tin  added  in  powder  to  tincethyl,  appears  to  yield 
ft  oompoond  of  stannethyl  with  chloride  of  sine ;  and  on  distilling  the  product,  the 
greater  part  of  the  stannethyl  is  resolved  into  metallic  tin  and  stannic  biethyl. 
(Bnckton.) 

Zinc-methyl  acts  with  tin  and  the  alloys  of  tin  in  the  same  manner  u  sine-ethyl, 
yielding  the  radicals  Sn(?H'  and  Sn^CCH')*.    (Cahonrs.) 


Stannic  Ethylomethyl,    Sn(C«H>)(C*H*). 

Franklanb.    Ann.  Pfharm.  Ill,  50. 
Stannic  Bthylomethide* 

Produced  by  the  action  of  linc-methyl  on  iodide  of  stannethyl.  On 
adding  about  3  oz.  of  crystallized  iodioe  of  stannethyl  to  zinc>methyl 
diflsolfed  in  ether,  considerable  heat  was  evolved,  rendering  it  necessary  to 
immerse  the  vessel  in  cold  water.  On  treating  the  product  in  the  manner 
described  for  the  preparation. of  stannic  biethyl  (p  506.),  stannic  ethylo- 
methyl  passed  over  between  143°  and  148^ 

Transparent  colourless  liquid,  having  a  very  faint  ethereal  odour  and 
slightly  metallic  taste.  Sp.  gr.  1*2319  at  19''.  Does  not  solidify  at  13^. 
Boils  between  144^  and  146°.     Vapour-density  6*838. 


Sn  

6C    

8H    

....     59     .... 

36     .... 

8     .... 

57-28    

34-95     

7-77     

...    57-44 
...    35-09 
...       7-98 

SnMeEt  .. 

Vol. 
1 

103     .... 

Density. 
....     40905 
....     2-4960 
....     0-5544 

10000    100-51 

Vol. 

or:     Tin-vaponr 1    ... 

MethyUvaponr    1     ... 
Ethyl-vapour....  1     ... 

Density. 

.    4-0905 

C-vaponr  .... 
H-gas   

6 

8 

.     2-0105 
.     1-0399 

Vapour  of  SnMeEt  ....     1 

....     7'1409 

1     .. 

..     71409 

Stannic  ethylomethyl  is  easily  inflammable,  and  bums  in  air  and  in 
oxygen,  like  stannic  biethyl.  It  also  reacts  like  that  body  with  chlorine, 
iodine,  and  bromine,  a  methyl-compound  being  separated  in  each  case. 
Treated  with  hot  hydrochloric  acid,  it  is  decomposed,  yielding  a  crystal- 


SlO        ^^^^^      jummoKS  TO  vol*  nu 

fhjUmakji  iimolrm  hikkme,  mmummg  a  q^Ufilil  mm 

"        ^~      J  ▼wy  «i»wly  BuIoBa  teat  15  applied,  Tibf  inlM 

•^■^fcji  Afid  dinlodide  of  etan^tllijl ^Itfl 

^  ^9limmM$i  k  s    flark   stnur-coloured  flomfviat  ^^ 

■**"■»  FBB«Afi»g  thai  of  oii  of  mn^Urd.     Sp.  ^,  J-Wtl 
la  l«a  ai  »i8»,  bit  eaooot  be  distaie4  witbottt  iem 


K^t^  be  tw»o<JM  will  it 
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frcvm  <epiranon  of  metdlic  lead,  snd  forms  a  hard  cmst  at  tbo  bottom  o^' 
the  I:q!i;vl  :  y«ce  it  b  more  conTenicnt  to  opermte  in  «  bottle  thmn  in  a  irWL 
Tho  ir.ik^sj:  b  iacorpoiated  bj  stirring  ;  and  as  soon  as  the  chloride  coses 
to  chan^T:^  colour,  the  veWl  15  heate<l  to  100^  in  a  water-bath,  then  Itk 
to  cvx^h  and  the  liquid,  which  is  a  componnd  of  the  lead-imdicai  vit^ 
r  i:e-e:hvl,  is  decanted,  treated  with  rery  dilute  hydrochloric  add,  m^ 
then  w^i<hc*i  with  water.  The  mass  of  chloride  of  zinc  in  the  first  feswl 
vie  d<  an  additional  quantity  of  the  radical  by  agitation  with  anhjdivss 
echo-  On  aiiemptinff  to  purify  the  product  by  distillation,  the  t^w'^ 
moitieter  ri^«  quickly   to  above  iOO^  and   decomposition   then  take 

{>lac^,  attended  with  deposition  of  metallic  lead.     This  diffieolty,  waj 
lowover.  I  o  obviated,  by  distilling  the  liquid  under  reduced  pieiwti 
of  7i  inches  of  mercury,  it  pistils  nnaltefwl  at  Hf. 


Mder< 
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TrapspareBt  oolourless  liquid,  having  a  faint  ethereal  odonr.  Sp.  gr. 
1-62.     Insoluble  in  water,  soluble  in  ether. 

Buckton. 

Pb    103-5     ....     64-09 

8C     480    ....     29-72    29*68 

10  H     100     ....       6*19     6-23 

Pb(C*H«)2 161-5    ....  100-00 

Plumbic  biethyl  burns  brightly,  giving  off  copious  fumes  of  oxide  of 
lead.  The  flame  has  a  faint  green  tinge,  with  a  border  less  luminous 
than  that  of  the  flame  of  stannic  biethyl.  It  acts  violently  on  bromine 
and  iodine,  yielding,  as  ultimate  products,  bromide  and  iodiJe  of  lead. 
When  poured  into  chlorine  gas,  it  takes  fire.  With  concentrated  acids, 
it  forms  salts  of  hiplumhic  iriethyl  Pb'Et',  and  gives  off  hydride  of  ethyl; 
t,  g.  with  hydrochloric  acid  : 

2PbEt2     +     HCl     =     PVEt^Cl     +     EtH. 


Compounds  of  Biplumbio  Triethyl. 

Chloride,  Pb'Et'Cl.  —  Prepared  by  passing  excess  of  hydrochloric 
acid  gas  into  a  tube  containing  plumbic  biethyl  moistened  with  the 
sqneous  acid.  After  brisk  efiervcscence,  a  solid  mass  is  formed  which 
may  be  freely  exposed  to  the  air,  till  acid  fumes  cease  to  rise.  It  dissolves 
in  ether,  and  may  be  obtained  by  spontaneous  evaporation,  in  long 
colourless  crystals,  having  a  strong  penetrating  odour,  like  that  of  the 
corresponding  tin-compound  (p.  508).  It  melts  between  watch-glasses, 
and  ignites  at  a  comparatively  low  temperature  with  the  characteristic 
lead-flame.  Heated  with  strong  sulphuric  acid,  it  blackens  and  is  con- 
verted into  sulphate  of  lead. 


2  Pb  

207-0     ., 

...     62-85     ... 
...     21-85     ... 
...       4-55     ... 
...     10-75     ... 

Backton. 
62-51 

12  C     

720     . 

21-69 

15  H    

150     . 

4-57 

CI  

35-5     . 

11  33 

rb=(c*H*)sci 

329-5     . 

...  100-00     ... 

10000 

Sulphate.  Pb'Et',SO*.  —  Prepared  by  adding  dilute  sulphuric  acid 
to  a  warm  solution  of  the  chloride.  Crystallizes  on  cooling,  in  fine 
asbestos-like  needles,  which  may  be  purified  and  obtained  of  considerable 
size  by  crystallization  from  alcohol. 


2  Pb 

12  C    

207     .. 

72     .. 

..     60-53 
..     21-05     ... 
..       4-39     ... 
..       4-H8 
9-35 

Backton. 
20-77 

15  H    

15     .. 

4-47 

8     

16     .. 

4  0    

32     .. 

Pb2(C<H»)3SO*    342    ....  100-00 
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Oxiih.  —  Obtained  by  heatioj^  tbe  cliloride  either  with  aqueont 
potash  or  with  oxide  of  silver.  It  ia  oily  while  warm,  but  eolidifiw  in 
a  cryst^illino  mass  un  cooling,  and  volatilises  at  a  stronger  heat  in  white 
pungent  vapours,  wklcti  provoke  sneezing.  It  strongly  bines  litmus 
paper,  and  absorbs  carbonic  acid  from  tbe  air,  forming  a  cryrtaUint 
carbooate.  The  various  salts  of  biplnmbic  trie  thy  I  may  ^hsUy  be 
obtained  from  tbe  oxide  or  the  carbonate. 

Biplumbic  trii'tbyl  i^  identicsil  with  Li^wt^s  msihyloplumhetkYl,  which  h«  obtiiotd 
as  an  iodide  bj  acting  upon  iodide  of  ethyt  with  an  allor  of  tead  and  aodium.  BtjclElsft 
found  this  reaction  to  take  place  very  slowly,  even  at  the  boiUng  point  of  the  todide  tf 
ethyl.  —  Neither  brntnidc  nor  iodide  of  ethyi  Ehowed  any  tendency  to  unite  with  ^noa* 
lated  lead  when  exposed  to  aytislilite  or  healed  iindcr  pressure  to  1 70^,  the  bromide 
remaining  quite  unchanged,  and  the  iodide  yielding  iodide  of  lead  and  gafcoiu  iiuU«r. 
(Bucktou,) 
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Mercuric  IthyL    C'H-Hg. 

BucKTON.     Phil  Tmns.  1859,  417;  abatr.  Froc.  Ro}f.  Soc,  9,  085, 

Formation  and  Preparation,      1.    By  the  action  of  «ittc-elbyl  w 

iodide  of  mercnrous  etbyl ; 

ZnEt     +     Hg^Etl     -     Znl     +     2HgEt 

Dry  pulverized  iodide  of  tnercurous  etbyl,  is  added  by  small  ouantitiefl  0 
zinc-ethyl  containe<l  in  a  retort,  throui^b  wbtcb  a  stream  of  ooal-gaii* 
passing,  the  mixture  being  incorporated  by  etirring;  and,  as  soon  ti  tb« 
xinc-ctbyl  is  saturated, — which  may  be  known  by  the  stirring  rod  < 


to  fume  on  exposure  to  tbe — air,  tbe  product  is  distilled  till  nothing  but 
gnses  pass  over.  Tho  product,  which  in  a  heavy  liquid  mixed  with  i 
little  ether,  U  then  distilled  with  a  slight  excess  of  zinc  ethyl »  to  enauff 
complete  decomposition  of  the  iodide,  tliea  washed  with  hydrochbri* 
acid  and  af terwai'ds  with  water,  and  rectj^ed.  —  2.  By  beating  tmc-ethjl 
with  mercuric  chloride : 

ZnEt     +     HgCl     -     ZnCl     ^     HgEt 

An  excess  of  mercuric  chloride  iinist  bo  avoided,  as  otherwise^  cUofMt   ^ 

of  niercnroua  ethyl  will  be  formed  : 

HgEt     -h     UgCt     -     H|r'Et,CI 

Tfie  slight  excess  of  ziac*ethyl  is  decomposed  by  wator»  and  the  mf&nK^ 
oxido  of  zinc  dissolved  out  by  dilute  bydrochloric  acid.     Tiila 
a  very  good  reauit;  but  tho  former  is  preferable,  as  it  occaaions  lesa 
xlnc*0tliyL 
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3.  By  tlie  action  of  cyanide  of  potassium  on  tlie  iodide  of  mercuroua 
eUiyl; 

I  Hg^Etl     +     KCy     =     HgEt     +     KI     4-     Hg     +     Cy 

This  mode  of  preparation  is  not  adTanUgeoos,  being  attended  with  couiderable  losi* 

Properties,  Transparent  colourless  liquid,  Laving  a  falot  ethereal 
odour.  It  ia  insoluble  in  water,  sparingly  soluble  in  alcoLol,  readily  In 
ether.     Sp.  gr.  2'iB.     Boiling-  point  loS"^  to  IGO^     Vapour-density  9'97. 


4  C      ....„ 
&  H 


Buck  ton* 

100    ....    77-53    .,     77*24 

24     ....     18-60 ,     18-66 

5     ....       3^87     ,„      3-72 


C*H*Hg  .„.„»... »     129    ....  100-00    99-62 
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Considerable  difficulty  was  experteneed  in  determming  the  Tapoiir-den?ity  b?  cipe- 
I  maent,  the  vapour  being  decomposed  at  about  22 6 '^  into  mercury  and  an  indainniubie 
I  gu^  probably  a  mixture  of  ethylene  and  hydride  of  ethy). 

I  The  formula  of  mercnric  cthjl  ought  perhaps  to  be  doubled,  bo  as  to  moke  it  repre- 

[  tent  2  Toluniea  of  vapour.  The  great  difference  between  the  boiling  points  of  mercune 
Llncthyl  (9^)")  and  mercuric  ethyl  (ItiO")  ia  also  in  favour  of  this  view.  A  test  of  ita 
ctocas  wai  sought  in  the  action  of  zinc-ethyl  on  iodide  of  mercuroua  methyl,  which, 
Sfcuric-cthyl  be  really  Hg^Et'-\  might  be  eipectcd  tu  yield  mereuric  ethyhmeihtft 

'  1  Vt  ^^  ^^^  substances  act  upon  each  other  with  evolution  of  heat,  and  a  dis- 
tillate is  obtained,  varyiog  from  GO*  to  160°;  but  on  rectifying  the  product,  nothing  is 
obtained  but  mercuric  ethyl  and  mercuric  methyl.  Possibly  mercuric  ctbylomethyl  ii 
fint  formed  and  then  decompoiFcd  by  beat*  (Buckton,)  —  Frankland  obtained  a  similar 
result :  also  by  the  action  of  xinc  methyl  on  chloride  of  mercurooa  etbyL  {Proc*  Mtty, 
Soc.  9,  676.) 

Decompositions.  1 .  Mercuric  ethyl  buma  with  a  smoky  fiame,  more 
Ittininous  than  that  of  mercuruus  ethyl,  giving  off  a  large  quantity  of 
mercurial  vapour,  —  2.  When  poured  into  chlorine  gas,  it  bursts  into 
flamo  and  is  almo.st  entirely  deatroyed-  It  acts  violently  also  with  iodine 
or  bromine,  but  if  tlie  action  bo  conducted  under  water,  ethyl  or  iU 
products  of  decompoisition  are  eliminated;  if  the  liquid  ia  kept  cool  by  a 
freezing  inixtnro,  the  nascent  ethyl  unites  with  the  hromine: 

2HgEt     +     2Br     =     Hg^EtBr     +     EtBr 

3.  With  sulphuric  and  hydroeltloHc  acid,  it  behaves  !jko  mercuric 
methyl  (p.398),  y lidding  hydride  of  ethyl  and  sulphate  or  chloride  of 
mere u reus  ethyl: 


4HgEt 


2S0m 


2HEt     +     2(S0^HgaEt) 


14.  Sodinm  slowly  decomposes  mercuric  ethyl,  forming  a  bulky  grey 
.gpongy  wnss,  which   is  very  liable  to  explode  from  slight  causes,  and 
lUBtautly  takes  fire  on  coming  in  contact  with  the  air-     On  applying  a 
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gentle  beAi|  %  violeiit  evolutioa  of  gM  take«  place,  eoneittint  of  elliyleDe 

and  hydride  of  ethjl.    Probably  s^um-ethyl  is  first  formed: 

C*H»Hg     +     Na    «     Hg     +     C*H»Na 
and  then  decomposed  by  heat: 

2C*H«Na    -    2Na     +     C«H«     +     C*H»,H 


Action  o/Zme-eihyl  on  Me  Ckloridef  ^Silver,  Copper,  and  ^mihum.  ^  tim- 
ethyl  acts  violently  on  chlori Je  of  tUyer,  the  Utter  being  portly  rednoed  to  the  meHlfie 
state,  and  on  the  addition  of  water»  effenresoeooe  takes  place  and  ddoride  of  nne  aloaeii 
found  In  eolation.    The  action  appears  to  be  t 

C*H»Zn     +     Aga    ==     ZnCl     +     Ag     +     C*H» 

Similar  reactloiis  appear  to  take  place  with  protochloride  of  platiniim  and  nb> 
chloride  of  copper  CuK^  no  organo-metaliic  body  b«Bg  fonsid  in  either  cm. 
(Bockton.) 
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Formation.  Alcohol  may  be  conyerted  into  oxalic  aetd^  by  tk 
notion  of  bichloride  of  platinnm.  Schlossberger  fbnnd  {Ann.  PAona 
IIO9  247)  that  the  ether-alcohol  washings  of  chloroplatinatv  of  amBt- 
nium  from  nitro^en-deterniinations,  which  had  been  accumulating  for 
several  years  in  his  laboratory,  on  being  mixed  with  water  and  freed 
from  excess  of  platinnm  by  sulphuretted  hydrogen,  yielded  by  evaponr 
ratioD  fine  colourless  prisms  of  oxalic  acid.  The  remaining  add  Ufud  whm 
neatralized  with  soda  and  evaporated,  yielded  brown  syrupy  residues*  probably  esi* 
taining  products  of  oxidation,  similar  to  those  which  Debus  obtained  by  the  actioB  ti 
nitric  acid  upon  alcohol. 

SesquiMoride  and  profochiortde  of  earhori,  are  converted  into  oxalic 
acid,  when  heated  in  a  sealed  tube  with  hydrate  of  potash,  the  former  ti 
210^— 220^  the  latter  to  about  200^  With  sesquichloride  of  carbon, 
the  reaction  ' 


C*C1«     +     8KH0«     *     C*KSO«     +     6KC1     +     8HO 

No  other  products  are  formed,  but  the  quantity  of  the  eesouichloride 
converted  into  oxalate  of  potash  is  very  small  in  proportion  to  the 
whole. 

With  protochloride  of  carbon,  the  reaction  is — 

C^a*     +     6KHO     -     C^K^O*     +     4KCI     +     4HO     +     2H 

The  proportion  of  oxalic  acid  formed  in  this  case  is  much  greater  than  i» 
the  former.     (Geuther,  Ann.  Fharm.  Ill,  176),  oomtwre  p.  421. 

^For  the  formation  of  oxalic  acid  from  glycol  see  p.  423.  ^Diffemiee  of  edioa  rf 
pOMMi  and  «Dda  \n  tbetonnatioa  of  oxalic  acid  from  starch,  lignia,  &c.,  p.  S8I. 
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Adion  (if  Oxalic  Acid  on  Salt^.  —  Oxalic  acid  in  solntian  readilj 
decomposes  fluoriiJe  of  calciuni,  eliminatitig  Lydrofluoric  acid.  It  decom- 
poses the  pliofipliates  of  Iron^  silver,  zinc,  and  copper,  and  the  arso- 
Biates  of  iron,  silver  atid  copper,  setting  the  phosphoric  or  arsenic 
aeid  free.  It  dissolves  tlie  protosulp hides  of  iron  and  mancranese, 
but  not  the  sulphides  of  zinc,  catlmium,  uranium,  cobalt,  mercury, 
or  copper.  It  decomposes  most  chroniates,  the  liberated  chromic  acid 
likewise  suflTering  decorapoiaition,  especially  if  the  liquid  be  heated* 
Cbromate  of  zinc  is  first  dissolved  with  yellow  colour ;  hut  after 
awhile,  and  especially  if  heat  ho  applied,  oxalate  of  2ino  separates  out 
and  oxalate  of  chromium  remains  in  solution.  The  chromates  of  baryta, 
bismuth,  mercury  and  oxide  of  lead  are  immediately  deconiposed  hy 
oxalic  acid,  without  previous  solution;  chromateof  lead  dried  at  a  strong 
heat,  is  scarcely  attacked  hy  oxalic  acid.  Terchloride  of  antimony  is 
decomposed  by  concentrated  solution  of  oxalic  acid;  the  precipitate  ia 
free  from  chlorine,  and  is  hut  very  slowly  decomposed  hy  boiling  water. 
Finely  pounded  glass  is  rapidly  attacked  by  oxalic  acid,  the  lime  and 
alkali  being;  dissolved  out  and  the  silica  separated.  Many  minerals  are  also 
decomposed  hy  oxalic  acid;  its  presenco  in  lichens  probably  contributes 
to  the  decomposition  of  rocks.     (J.  W.  Slater,  Chmt^  Gat.  1856,  130.) 
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SoucHAY  k  Lens&en.      Ann.  Fhartn,  99,  31  ;  100,  308 ;  102,  35,  41  ; 
103,308;   105,245;  abst.  Jakresbtr.  d.  C/ww- 1856,  446 ;   1857, 

r289;  1858,243. 
Actd  OxahU  of  Soda,  C*HNaO"  4-  Aq,  dissolresin  60*3  pts.  of  water 
at  15  5^,  and  in  47  pts.  of  boiling  water;  the  latter  solution,  if  left  to 
cool  quietly,  sometimes  remains  supersaturated.  It  doea  not  give  ofi* 
jMjy  water  when  left  to  etaiid  over  oil  of  vitriol;  but  at  ordinary  tempe- 
ratures, it  gires  off  its  water  of  cryetallisation  at  100^  and  hydrated 
oxalic  acid  at  160^ 

It  doe«  not  appear  possible  to  prepare  ozakte  of  soda  coDtaintng  a  larger  propor- 
tion of  ox&Uc  acid. 

■  Oxalatt  of  liikia.  The  Tmitml  salt  C*Li*0*,  obtained  by  saturating 
a  hot  evolution  of  oxalic  acid  with  carbonate  of  lithia,  eeparates  on  cooling 
in  indistinct,  nodular,  anhydrous  crystals.  The  salt  likewise  sepnratea 
in  the  nnhy<lrous  Btate  from  it«  aqueous*  solution,  on  the  addition  of 
alcohol.     Ipt.  of  it  diesolvea  in  13"1  pta.  of  water  at  19*5"". 

tCr^fialitMed,                                        Souelaay  &  LcuMea. 
2  TiO 29*28     ....     28^92 ,.     2907 
C^Q»... 7200     >.     71-08 
C^Li-O*    ,..  101-28     ,.     100  00 
According  to  Rammdsberfft  the  cryatals  contaio  1  At.  water. 
k *'■ 
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The  acid  $aU,  OHLiO*  +  2Aq.  forms  large  tabular  orystais,  wWcb 
dissolve  in  128  pts.  of  water  at  IT"*,  gave  oflf  2  At.  water  at  100^  and 
oxalic  acid  at  160^ 

Sonchay  &  lieniMB. 

LiO  14-64    ....     12-88     1297 

C*H« 7200    ....     63-36 

3  HO    27-00     ....     23-76 

C*HLi08  +  2Aq  11364     ....  10000 

It  does  not  appear  possible  to  obtain  either  a  byperadc  oxalate  of  lithia  or  a  dosbfe 
oxalate  of  lithia  and  magnesia. 

Oxalate  of  Baryta.  The  neutral  saU  C*Ba*0»  +  2Aq,  dissolves  b 
2590  pts.  of  cold,  and  2500  pts.  of  hot  water,  more  readily  in  eolation  of 
sal-ammoniac,  still  more  in  water  containing  acetic  acid,  and  meet  retdilj 
in  aqneons  oxalic  acid.  At  1 00°  it  gives  off  1  At.  water,  and  is  rednoed 
to  C*Ba*0^  +  Aa,  which  is  also  the  composition  of  the  salt  obtained  \if 
precipitating  a  solntion  of  chloride  of  barium  with  oxalate  of  ammonia  »t 
the  boiling  heat. 

Acid  oxalate  of  baryta,  C*HBa*0*  +  2Aq,  gives  off  1  At.  water  al 
100^  the  second  At  of  water  of  crystallization  at  125°,  and  at  1 40°,  oxalic 
acid  begins  to  volatilize  (Sec  ix.  129).  The  crystals  require  392  pts.  of 
water  at  17°  to  dissolve  them,  and  are  decomposed  by  hot  water,  with 
formation  of  the  neutral  salt;  alcohol  likewise  throws  down  the  neairal 
salt  from  the  aqueous  solution  of  the  acid  salt. 

Oxalate  of  Strontia,  The  neutral  salt  C*Sr*0',  is  pi-ecipitated  from  sola- 
ble  strontia-salts  by  oxalate  of  ammonia  (if  precipitated  by  oxalate  of  poush. 
it  contoins  poUsh),  as  a  loose  white  powder  containing  5  At.  water, 
1  At.  of  which  (4-07  p.  c)  it  gives  off  at  60°,  two  more  at  100°,  and  tho 
remaining  2  At.  at  150°.  It  is  likewise  obtained  by  precipitating  a  con- 
centrated solution  of  nitrate  or  chloride  of  strontium  with  a  small  qoaa- 
tity  of  oxalic  acid.  It  dissolves  in  12000  pta  of  cold  water,  is  nearlj 
insoluble  in  hot  concentrated  oxalic  acid,  moderately  soluble  in  ammo- 
niacal  salt.  Since  sulphate  of  strontia,  according  to  Fresenius,  reqnires  only  7060 
parts  of  water  to  dissolve  it,  oxalic  acid  should  be  a  more  delicate  test  for  strontia  this 
sulphuric  acid;  it  is  however,  seldom  applicable  for  that  purpose  in  analysis,  on  aooosBt 
of  the  solubility  of  oxalate  of  strontia  in  ammoniacal  salts ;  moreoTer  the  delicacy  of  tkt 
reaction  with  sulphuric  acid  may  be  greatly  increased  by  addition  of  alcohol. 

Souchay  8c  f.<wfti. 


2  SrO  104     ....     4706    46-61 

C*H« 72     ....     32-50    32-23 

5  HO    45     ....     20-56 

C<Sr=0''  +  5Aq     221     .  .  100-00 

The  neutral  salt  with  2  At.  water,  C*Sr»0*  +  2 Aq  (ix,  1 29),  is  obtained 
by  precipitating  a  boiling  solution  of  nitrate  of  strontia  with  oxalate  of 
ammonia,  and  boiling  the  precipitate  with  the  liquid  for  a  consideiable 
time.     It  does  not  gVVQ  olS  Wi^  'V^Ut  at    100**.     Wtcke'a  salt  with  6  it 
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ppftter,  Souchfty  &.  Lenssf^n  were  tiniible  to  obtain;  possibly  Wicke  annlysed  a  tniihirs 
M>f  the  neutral  and  the  acid  Baits,  such  a  mixture  beiog  iu  f&ctf  obtained  by  prccipit^iting 

a  roncentrated  solution  of  oxalic  iidd  with  a  flinall  quantity  of  mtrnte  or  chloride  of 

itrotitium, 

f  Jeid  Oxalate  of  Strofitia,  C*HSrO*  +  2Aq,  was  once  obtained  hy 
luixiii^  a  nither  strong  solution  of  clilnrttlo  f^f  strontium  with  1  or  2 
inea^nrcs  of  strong  kjdrocbloric  aci<^l,  and  3  or  4  mefiaures  of  golution  of 
oxalic  saturated  at  dO"".  After  islanding  for  sorae  daja  at  0**,  the  lu^nid  ' 
deposited,  togetlier  with  oxalic  tiiid  and  the  neutral  aalt,  crusts?  of  an 
acid  salt,  consisting  of  btghly  lustroas  priematie  cry«hilh'>  with  pjmniidal 
eummitSj  mojstlj  ignited  in  geodes.  These  crystals  effloresced  in  the  air, 
and  were  resolved  by  water  into  free  oxalic  acid  and  the  neutral  ealt. 

r^'^hey  gav<3  hy  analysia  340  p,  c.  strontia^  the  formula  re<|nmng 
4-4  p.  c. 
Oxftlaie  of  Limt, — ^  For  the  salt  precipitated  from  calcium -solutions 
hy  alkaline  oxalates  and  dried  at  a  gentle  heat,  Thomson,  Graham,  and 
others  gave  the  formula  C*Ca^O*  -f  4Aq  (ix,  130).  According  to 
E.  Schtnid  {Ann,  Fkann.  97,  225),  the  precipitate  of  oxalate  of  lime 
obtained  hy  mixing  neutral  solutions  of  diloride  of  calcium  and  oxalate 
of  potash,  and  left  to  dry  for  a  considerahlo  time  at  ordinary  tempera- 
tures iu  the  air,  or  for  a  abovter  time  iu  vacuo  over  sulphuric  acid, 
consists  of  C*Ca^O'  +  2Aq  (water  by  ttnalysis,  12'3  p*  c,  by  caliulntitm,  12^1). 
The  precipitatf!  thus  ohtaincd,  did  not  exhibit  distinct  angular  termina- 
tions, even  tt  ith  a  magnifying  power  of  300'j  but  that  which  was  pro- 
duced hy  slowly  ndding  a  solution  of  oxalate  of  potiish  to  suIntfoD  of 
chloriJe  of  ealcjtmi,  exhihilcd  under  tlie  microscope  dendrites  and 
htmincB  niarlc  np  of  uhllfpie  priainatic  tahlcs,  and  npjieared  to  consist  of  a 
mixture  of  the  hydrates  C'CaW  -f-  4Aq,  and  C^Ca^O'*  +  2Aq, 

k     According  to  Souchay  and  Lenssen  {Ann,  Pkarm,  100,  308),  oxalate 
f  lime,  dried  in  the  air  at   ordinary  temperatures,  contains  sometimes 
[  At.*  sometimes  6  At.  water;  and  ^vben   dried   at   lOO"*,  always  2  At,     I 
alf  of  wbich  is  given  ofi'  at  ISO^,  and  the  reniainder  at  a  temperature 
considerably  above   200*^;  on  exposing   the  anhydrous  salt  to   the  air, 
l>ihe  2  At.  water  are  quiL-kly  leah^^orhcd,     A  ealt  with  4  At.  water  docs 
■lot  appear  to  exist* — ^  Oxalate  lime  precipitated   at  tbc  boiling  heat    | 
*from    a   mixture   of  solutions   of  chloride   of  calcium   and    oxalate  of 
ammonia,  contains  C*Ca-0*  +  2Aq;  so   likewise  when   precipitated  in 
rthc  cold  from  concentrated  solutions,  whether  neutral  or  alkaline;  but  tho 
■nit  precipitated  in  tlie  cold  from  dilute  solution?,  is  always  a  mixture  of 
K*CVO»  -f  2Aq,  and  C*Ca-0*  H-  6Aq.  —  On  adding  a  small  quantity  of 
pblilonde  of  calcium  to  a  s^iturated  solution  of  oxalic  acid,  a  precipitate 
Is  formed  consisting  of  microscopic  crystalline  la  mime,  and  containing 
C*Ca"0^  -f  'JAq;  and  on  adding  a  small  quantity  of  oxalic  acid  to  a 
large  excess  of  chloride  of  calcium,  a  giimniy  precipitate  is  obtained  of 
the  fcame  compobition,  and  ajipearing  under  the  microscope  as  an  indistinct 

fey*talline  nin^s;  hut  by^u-bling  a  small  quantity  of  chloride  of  calcium 
a  very  dilute  solution  of  oxalic  acid,  there  is  formed  iifter  awhile,  a 
precipitate  consisting  of  s<[uare  pri.*nmtic    crystals  of  C*Ca'0*  -f-  6Aq, 
together  witli  oblique  prismatic  (monoclinometric)  crystals  Ca*Ca-0*  -h 
HAq,  the  former  being  ia  larger  proportion  as  the  oxalic  acid  solution 
Hi  more  dilute. 
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WUing  water.  It  gives  oS"  1*5  p.  o.  water,  at  100°,  and  does  BQt  lose  tli« 
whole  of  it  even  at  140°;  but  at  150°  it  becomes  anhydrous,  at  the  s^ia^ 
time  however,  suffering  partial  decomposition. 

No  add  oxalate  of  magnesia  or  double  oxalate  of  magnesia  and  soda  appears  to 
exist 

Ammonio-magnesian  Oxalates,  —  A  concentrated  solation  of  chloride  of 
magnesium  forms,  with  oxalate  of  ammonium,  a  precipitate  of  oxalate  of 
magnesia,  which  always  contains  small  quantities  of  the  doable  oxalate  of 
magnesia  and  ammonia.  But  a  dilute  solution  of  chloride  of  magnesium 
mixed  with  oxalate  of  ammonia,  especially  if  a  little  caustic  ammonia  is 
added,  yields,  after  standing  for  some  time,  crystalline  crusts  consisting 
of  oxalate  of  magnesia  and  ammonia  and  oxalate  of  magnesia  in  equiva- 
lent proportions,  varying  according  as  the  ma^esia  or  the  oxalate  of 
ammonia  predominated  in  the  liquid ;  they  dissolve  in  water  with  separa- 
tion of  oxalate  of  magnesia. 

a.  2C*Mg(NH*)OS5C*(NH*)*9«  -f  18 A q.  —  Obtained  by  adding 
oxalate  of  ammonia  to  a  magnesia  solution,  rendered  strongly  alkaline 
by  ammonia  and  then  mixed  with  a  quantity  of  sal-ammoniac  sufficient 
to  redissolve  the  precipitate, — in  such  proportion,  that  the  magnesia  may 
be  to  the  oxalic  acid  (C*H»0»  +  4Aq),  as  1  :  12-6. 

Souchay  &  Lenssen. 

2MgO       40     ....      3-98    3-98 

12NH*0    312     ....     49-51     30-41 

7  C4H«       504     ...     30-65     49-53 

18  HO         162     ....     15-91 

1018     ....  100-00 

h.  5C*Mg(NH*)0*  +  4C*(NH*)*0»  4-  24Aq.  —  By  mixing  a  magvana 
solation  with  oxalate  of  ammonia,  in  such  proportion  that  the  magpesiii 
may  be  the  oxalic  acid^  as  1*0  :  6*3. 

Sonchay  &  Lenssen. 

5MgO       100    ....      7-68    7'70 

13NHH)    388    ....    25*98    25-99 

9C*0«       648    ....    49-77    49-61 

24  HO         216     ....     16-57 

1302     ....  100-00 

The  salt  C<Mg(NH<)0»  +  C^Mg^O^  +  2Aq  described  by  Brandos  (ix,  183),  wti 
not  obtained  by  Soachay  &  Lenssen. 

c.  C*Mg(NH*)0«  +  2C*(NH*)'0»  +  8Aq.  —  Prepared  by  graduaUy 
adding  recently  precipitated  oxalate  of  magnesia  to  a  boiling  concen- 
trated solution  of  oxalate  of  ammonia,  till  the  former  no  longer  dissolves, 
even  after  long  boiling.  On  filtering  hot,  and  leaving  the  liquid  to  cool 
quietly,  the  salt  c  separates  in  hard,  warty,  crystalline  crusts,  having 
the  appearance  of  enamel,  slightly  translucent,  and  efflorescing  in  tb0 
air.  It  dissolves  pretty  readily  in  water,  with  partial  separation  of 
oxalate  of  magnesia;  in  ammoniacal  salts  it  forms  a  clear  solution. — 
At  lOtf'  it  gives  off  13*3  p.c.  (rather  more  than  6  At)  wa^Ust  \  aXVi^''  ^ 
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oxalic  acid  yield  a  while  granular  precipitate  consisting  of  C*M*0"  H* 
4 A q,  which  does  not  give  off  an j  water  at  100"^.  (This  agrees  with  the 
itatemcnt  of  Hausmann  Jk  Ltiwenthftl)  In  a  solution  of  manganous  sulphate 
in  SO  pts.  of  water,  oxalic  acid  protluces  a  precipitate  whicJi  has  a  faint 
violet  colour,  but  in  a  few  days  becomes  white  and  grauolar,  and  exhibits 
the  same  composition.  When  manganous  eulpbato  dissolved  in  30  to 
100  part5  of  water  h  precipitated  by  oxalate  of  potash,  a  pale  violet 
crystalline  precipitate  is  obtained,  resembling  benzoic  acid  and  containing 
C*AFO^+0Aq.  It  ia  nnalterable  in  the  aii  at  ordinary  temperatures, 
but  at  IGO'  gives  off  2  At.  water  and  turns  white.  When  heated  for 
some  time  in  the  air,  it  yieMs  red  crystalline  manganic  oxide,  | Croft). 
^— These  state  men  ta  are  confirmed  by  George  n  (Compt,  rend.  47,  *920). 
Oxalic  acid  mixed  with  excess  uf  nianganous  sulphate  in  the  cold,  yields 
j-ose-coloured  prismatic  needles  of  the  salt  C^Mn"0*  +  6A(| ;  but  when 
a  very  hot  solution  of  oxalic  acid  is  mixed  with  a  hot  solution  of  a 
manganous  salt  till  a  |>rccipitate  begins  to  form,  and  the  liquid  is  then 
left  to  cool,  white  flattened  octohedrons  are  obtained,  consisting  of 
_C*M'0*  -h  4Aq.  —  The  red  salt,  when  dried  in  the  air,  gives  off  2  At. 
*Water  and  turns  white ;  but  in  vacuo  and  even  at  95^,  it  retains  it?  red 
colour,  although  it  loses  the  greater  part  of  its  water* 

AmmoniO'Vimif/anom  Oxalate.  —  Oxalate  of  manganese  forms  with 
oxalate  of  ammonia,  a  series  of  double  salts  analogous  to  the  oxalate  of 
ammonia  and  magnesia,  to  w^hich  Souchay  &  Lenssen  assign  the  general 
formula  a:C*Mo(XH*)0*  +  2C*Mn(NH*}-0*  +  #iAq,  the  composition 
J^aryiDg  according  to  the  degree  of  dilution  and  the  proportions  in  which 
Ibe  constituent  salts  are  mixed* 

a.  C*Mn(NH*)0*  +  2Aq  Js  obtained  by  adding  oxalate  of  manganese 
to  a  hoiHng  saturated  solution  of  oxalate  of  ammonia,  and  filtering  the 
*ose-colourod  solution  while  still  hot.  The  crystalline  cruets  composed 
of  microscopic  square  prisms,  which  first  separate  from  the  liquid, 
^uonsist  of  the  salt  a.  The  raother-liquor  yields  crystals  ol  different 
composition^ 


MnO      ."l&fi 

NBH)     ..».^ 2$0 

<?0»       ., 72-0 

2  HO         18-0 


SoQcbay  h  Lenisen. 

23*48     2i'U 

17  16 

47*49    4G'83 

11'67 


1516 


10[»*00 


b.  2C*Mn(NH*)0^  +  C*(NH^)»0*  +  8Aq.  — The  mother-liquor  of 
the  salt  ft,  filtered  and  left  to  itself  for  2^  hours,  deposited  crystalline 
crusts  consists  of  microscopic  prisms,  wliioh  gave  by  analysis  15  24  p.  c. 
MnO  and  4020  C*0*,  the  formula  of  salt  b  requiring  15*37  MuO  and 
40C3  C*0^ 

c.  C*Mn(NH*)0*  +  2C*(N11*)^0*  4-  8Aq.— The  mother-liqnor  of  6 
ixed  w^th  water,  yielded,  after  standing  for  a  day,  crystalline  crusta 

containing  7 '4 4  p.  c.  MnC),  and  47*  4S  p.  c.  C*0^ ;  the  formula  r  requires 
7*84  p.  c.  MnO  and  47*57  C^O**. 

d.  The  mother-liquor  of  e  deposits,  after  standing  for  some  time, 
iBrystalHne  crusts  containinar  6'U>  p.  c.  MnO  and  49"82  C*0'',  agree  in  £j 
irith  the  formula  C*MnfNH*jO«  -h  3C*{NH*)W  +  8Aq,  which  rcq^jires 
€•17  MnO  and  40  SC  C*0\ 


fHiWI 

iL\|     n  |<Pf ill  fill 


t^ 


"■V1-t'.'  ^  *  ^*"  -'*"''^ 


10S.1M:) 


4A  (Mbftifl 


OXALATE  OF  ANTIMONT.  583 

QmkUi  cf  Arsenious  A  cid  and  Poiaj^  —  Finely  pnlverised  anenioiui 
dd  diasolyee  in  a  concentrated  boiling  solution  of  oxalic  acid,  but  sepa* 
^mlet  a^in  on  cooling,  not  appearing  to  combine  with  it ;  but  a  hot 
-xaalation  of  biuoxalate  of  potash  dissolves  arsenious  acid  much  more 
BiViMlilyj  and  the  solution  on  cooling  deposits  small  hard  crystals  having 
■  a  fine  glassy  lustre.  They  gave  by  analysis  20-47  p.  o.  AsO'  and 
25-94  p.  c.  KO,  and  probably  consist  of  A80»,3KO,3(?0«-|-6Aq,  which 
^vequives  19*4  AsO' and  27*7  KO.  (Souchay  &  Lenssen,  Ann.  Pharm. 
ii  105,  355.) 

r  OxtiUxU  of  Antimony.  C*(H,SbO»)0«  +  Aq.—  Souchay  &  Lenssen 
7-  innpared  this  salt  by  mixing  a  saturated  aqueous  solution  of  oxalic  acid 
'^'wilh  a  solution  of  terchloride  of  antimony  in  hydrochloric  acid:  it 
separates  in  the  course  of  24  hours,  as  a  granular  precipitate  containing 
61*14  p.  c.  teroxide  of  antinionyjand  31  33  p.  c.  C*0*.  The  formula 
^  C*(H,SbO*)0»  +  Aq  or  SbO',C*0«  +  2Aq  requires  61-58  SbO»  and 
.  30-73  C*0< 

The  salt  gives  ofif  I  At.  at  100°  and  begins  to  decompose  at  220''. 
'-  (Sonchay  &  Lenssen.)  It  wm  originally  obtaioed  by  Peligot  (iz,  148),  who 
^  atrigned  to  it  the  fonnula  C^(H,Sb0^)O",  requiring  65*38  p.  c.  SbO^.  Peligot's 
^  analysis  gave  66*15  p.  c. 

jg        Ammonio-antimanie  OxalaU.    SbO'^SNHMDjaC^O^  +  4 Aq. —Obtained 

pi  \fj  mixing  a  solution  of  teroxide  of  antimony  in  acid  oxalate  of  ammonia^ 

imt  with  a  small  quantity  of  absolute  alcohol  (which  throws  down  acid 

walate  of  ammonia),  then,  after  filterings  with  about  three  times  ita 

%  Tolome  of  absolute  alcohol. 

ft  Sonchay  &  Lenssen. 

»                          Sb03    144  ....  30-39  30*23     ....     29*89 

3NH<0 78  ....  16-45  15-87 

3C*0«    216  ....  45*57  45*87 

4  HO      36  ....  7*59 

;  474     ....  100*00 

May  be  regarded  either  as  C«Bb''tNHV02«  +  4HO  or  as  CW(H8,ab'02.NH*)H)>* 
+  2H0. 

PotassuHintimonic  Oxalate.  SbO»,3KO,3CW  + 1 2 Aq.  —  Obtained 
by  dissolving  teroxide  of  antimony  in  a  hot  concentrated  splution  of  acid 
oxalate  of  potash.  The  filtrate^  as  it  cools,  deposits  nodular  crystals  of 
the  salt,  which  dissolve  without  decomposition  in  water,  but  are  decom- 
posed by  mineral  acids,  with  separation  of  oxalic  acid  or  of  basic 
oxalate  of  antimony.  Gives  off  6  At.  water  at  100°.  (Souchay  & 
Lenssen.) 

Souchay  &  Lenssen. 

SbO»    144*0    ....     23*07     23-20     ....     23*84 

3K0      141*3     ....     23.19     ....     23-67 

3C*0«     2160    ....     35*43 

12  HO       1080     ....     17*71 

609*3     ....  10000 

-  C»Sb'"K»0«  +  12HO  or  C"(H»,K»,8b0^02*  +  lOHO. 

Sodio-antimonic  Oxalate,  SbO',3NaO,3C*0«  +  2XaO,C*0«  +  20Aq 
or  C»(H»,Na»,SbO»)0'* 4- C"NaH)»  4- 28Aq.  — Prepared  like  the  potash- 
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OXALATE  OF  CADMIUM, 

Oxalate  of  Cadmium,  C*Ca'0*  +  GAq,  —  The  anbydroiis  salt  it 
obtained  as  a  white  amorphous  powder,  by  digesting  carbonate  of  cad- 
mium with  oxalic  acid.  Oxalic  acid  or  oxalate  of  ammonia  added  to 
chloride  of  cadmium  throws  down  the  six-hydrated  salt,  as  a  white  pre- 
cipitate consisting  of  microscopic  tubular  crystals.  Soluble  in  13000  pts. 
of  cold  and  11000  pts.  of  boiling  water;  a  little  more  soluble  in  water 
and  oxalic  acids;  easily  eoluble  in  mineral  acids^  ammonia  and  amnio- 
niacal  salts.  Gives  off  all  its  water  at  100",  and  is  decomposed  at  340", 
leaving  a  mixture  of  oxide  of  cadmium  (CdO)  and  metallic  cadmium. 
Marcbaod's  statemeui  that  the  residue  thus  obtAined  consists  of  Cd'-O^  is  not  con- 
firmed by  the  obsen'^tions  of  Souchay  &  Lena  sen, 

^i  100^,  Souchaf  &  Lenaseo, 

2  CdO     127-5     ....     63*90     ,.„.     6345 

CW 72*0     ...,     36*10 

eCdsO",.. 199-5     ....  100-00 

H^dfttfpd,  8oucbay  &  Lenssea* 

2  CdO 127-5     ....  50-30    49^89 

ao« 72-0     ....  28-40 

6  HO      54"0     ._  21*30 

C*CdW+6Aq   .„.  253-5     ...  100*00 

Oxalate  of  Oadmammmdum,  C*(NH'Cd)W  4*  4Aq,  —  When 
oxalate  of  cadmium  is  added  to  ammonia  till  no  more  m  dissolved  on 
heating  the  liquid,  tho  tiltrate,  left  for  somo  time  in  the  cold,  deposits 
needle-shaped  cryetak,  which  rapidly  give  ofT  part  of  their  ammonia 
when  exposed  to  the  air,  and  at  lOO"  give  ofi  water  as  well  as  ammonia, 
BcqiiiriD^  at  the  same  time  a  alight  brownish  tintj  from  separation  of 
oxide  of  cadmium. 


2  CdO  127-5 

2  NH3  ................  84'0 

C^O« 72-0 

A  HO 3eo 


Souchay  &  Lenssen. 

47*31     47-81     ...,     47-25 

12-02     ,.,.....     10-21 

26*72     ......  ,..,    2619 

13-35 


269-5 


100*00 


I 


The  deficiency  of  aoaMonk  uo^e  from  the  ipontaneotis  decompoAilion  of  the 
eryttals, 

Orainle  of  Cadmium  and  Ammomnm.  —  a,  2C*Cd(NH*)0'  + 
5C*(NH*)W  +  l8Aq.  —  Separates  in  microscopic  crystals  when  a  eolu- 
iion  of  oxalate  of  cadmium  in  oxalate  of  ammonia,  saturated  at  the 
boiling  heat,  is  diluted,  after  filtration,  with  an  equal  vokme  of  water. 
Gives  off  all  its  water  at  lOQ^ 


2CaO 127*5 

12NH*0    * 3120 

7  C^O'^  304*0 

18  HO     162*0 


Son  (-hay  &  Lcn&ien. 

11-57 ll-2t     ....     11*42 

28**il 28*00 

45-57     45*44 

14*65 
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h.  2CH7d(NH«)0*  +  7(>(NH«)*0*  +  23Aq.  —  Se^aralM  U  hud 
er^talline  croBtis  from  the  preceding  Mtarated  solaiioa  if  left  to  tnA 
without  addition  of  water. 

Soiiohay& 


2CdO    « 

16  NH<0 

127-5    . 

416-0    . 

...      9-17    .... 
...     29-94    .... 
...     46-64    ... 
...     14-25 

....      8-62 
....     29-72 

9C«0«    

648-0     . 

....     46-35 

22  HO     

1980    . 

1389-5    . 

...  100-00 

c.  The  salt  obtained  by  dissolving  oxide  of  cadminm  in  oxalate  of 
ammonia,  to  which  Hammelsberg  (x,  532)  assigned  the  foimvli 
2C*Cd;NH*)0»  +  3C*(NH*)W+16Aq  is  sapposed  by  Sonchay  & 
Leussen  to  contain  only  14Aq.  The  three  donble-salte  then  form  i 
regular  series,  their  formulae  beings  if  A  stand  for  C7'Gd(NH*)0*y  and  B 
for  C*(NH0'O«: 


2A 

+ 

7B 

+ 

22  Aq 

2A 

+ 

5B 

+ 

18  Aq 

2A 

+ 

3B 

+ 

14  Aq 

OxcdaU  of  Cadmium  and  FoUusium.  OCdKO*  +  2Aq.  —  Prodioed 
by  saturating  a  boiling  solution  of  oxalate  of  potash  with  oxmUto  of 
cadminm,  and  separates  from  the  filtrate  in  mierosoopie  eqiuwhhsirf 
octohedrons,  which  give  off  their  water  at  100^  and  axe  decompessd  kj 

water. 

Sonchay  &  LeoMes. 

CaO    63-7     ....    31-72    31-29 

KG      47-1     ....     23-45     2291 

C^0«    72-0     ....     35-86 

2  HO      180     ....       8-97 

C<KCdO«  +  2Aq     200-8     ....  10000 

Oxalate  of  Cadmium  and  Sodium.  OCdNaO*  -f  2Aq.^— Similar  to 
the  potassium-salt.  By  analysis  :  83*95  p.  c.  CdO  and  17-3  NaO,  the 
formula  requiring  34*6  CdO  and  16*8  NaO.     (Souchay  &  Lenssen.) 

Stannous  Oxalate.  —  This  salt  treated  with  warm  caustic  ammoob 
yields  white  stannous  hydrate,  but  with  a  somewhat  concentrated  solo* 
tion  of  caustic  potash,  it  yields  anhydrous  stannous  oxide.  Hydrochloric 
acid  at  the  boilin;^  heat  dissolves  an  almost  unlimited  ooantitir  of  stsQ- 
nous  oxalate  :  and,  as  the  solution  cool.^,  the  whole  of  tne  oxalic  acid  ii 
deposited  in  crystals,  while  protochloride  of  tin  remains  in  solution;  hit 
if  a  little  water  be  added  to  the  solution,  stannous  oxalate  ciystsDiif 
out.     (R.  Bottger,  J.  pr.  Chem.  76,  238.) 

Ferroim  Oxalate.  —  When  lemon-yellow  ferrous  oxalate,  OFeH)"  - 
4A<(,  is  heated  with  mono-hydrated  sulphuric  acidy  carbonic  oxide  anJ 
carbonic  acid  are  given  off,  and  pure  ferrous  sulphate  remains  in  the  form 
of  a  soft  white  powder.    But  if.tlM  same  salt  be  heated  with  dUuU  val- 
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liliiirid  add,  the  liquid  after  cooling  yields  cryetals  of  oxalic  acid,  and 

gMToas  sulphate  remains  in  solntion.  —  Whenferrons  oxalate  is  dissolved 

O  saturation  in  strong  hydrochloric  acid  at  the  boiling  heat,  the  liquid 

rhen   quite  cold,   deposits,   large  transparent  crystals  of  oxalic  acid. 

Old  afterwards  crystals  of  ferrous  chloride. 

If  ferrous  oxalate  be  added  to  boiling  solution  of  eattttic  potash,  the 
soiling  heat  being  continued  for  some  time,  a  velyet-black  precipitate  of 
iarrous  oxide  is  produced,  which  however  soon  passes  on  the  filter  to  a 
jjffber  state  of  oxidation.  —  Ferrous  oxalate  boiled  with  a  concentrated 
loTation  of  bicarbonate  of  potash,  yields  a  perfectly  white  precipitate  of 
'•irons  carbonate,  which  likewise  oxidizes  quickly  during  washing. 
BSttger,  loc,  cit.) 

•  The  salt  C*Fe«0«  +  4Aq,  dissolves  in  4500  pts.  of  cold  and  3800  pts. 
it  liot  water.     (Souchay  &  Lenssen.) 

Fotassio  ferrous  Oxalate,  C*FeKO'  +  2Aq.  —  A  solution  of  ferrous 
oxalate  in  oxalate  of  potash,  deposits,  when  mixed  with  alcohol  and  left 
to  stand  for  24  hours,  oily  drops  of  potassio-ferrous  oxalate,  which  soon 
•olidify.  Analysis  gave  27*1  p.  c.  KO,  the  formula  requiring  27'2  p.  c. 
(Sonchay  &  Lenssen,  Ann»  Pharm.  105,  255.) 

Mercurous  Oxalate,  C*(Hg,)*0'.  —  Obtained  in  the  anhydrous  state 
by  heating  mercuric  oxalate  to  164°.  It  is  also  produced  by  heating 
mercurous  nitrate  with  excess  of  oxalic  acid,  as  a  white  precipitate, 
iHiich  is  insoluble  even  in  hot  water,  and  obstinately  retuns  hygroscopic 
kimler,  from  which  indeed,  it  cannot  be  freed  without  decomposing  into 
toefcnric  oxalate  and  metallic  mercury,  this  decomposition  taking  place 
it  100^  The  same  products  are  obtained  when  mercurous  oxide  Hg'O, 
is  beated  with  oxalic  acid.  —  The  anhydrous  salt  obtained  by  the  first 
method,  begins  to  decompose  only  at  175°. 

Soachay  &  Lenssen. 

2Hg30    416     ....     85-24    84-67 

C^0«     72     ...     14-76 

C<(Hg,)208 488    ....  100-00 

Harff  (ix>  167)  supposes  it  to  contain  1  At.  water  in  the  state  of  combination. 

Mercurous  oxalate  is  insoluble  in  oxalic  acid,  easily  soluble  in  hot 
nitric  acid;  in  cyanide  and  sulphocyanidc  of  potassium,  it  dissolves  very 
ewilyy  with  separation  of  metallic  mercury;  it  is  also  somewhat  soluble 
in  ammonia-salts.  Heated  with  oxalate  of  potash,  soda,  or  ammonia,  it 
forms  double  mercuric  oxalates,  with  separation  of  mercury.  It  detonates 
when  heated. —  With  ammonia,  it  forms  a  greyish  black  powder,  sup- 
noeed  by  Harff  to  be  3Hg*0,NH',(X)';  it  docs  not  however,  appear  to 
ne  of  constant  composition.     Souchay  <&  Lenssen./ 

•  Mercuric  Oxalate,  C*Hg"0'.  Obtained  pure,  as  a  white  amorphous 
{Mwder,  by  adding  a  solution  of  mercuric  nitrate  to  excess  of  oxalic  acid, 
or  by  prolonged  digestion  of  yellow  mercuric  oxide  with  oxalic  acid. 

Sovcbay  &  Lenssen. 

2HgO 216    ...     76    74-49    ....    7413: 

C*0« 72     ....     25 


C*Hg«0«  288     ....  lOe 
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Ifc  IS  decomposed  Ky  beat,  giving  off  carbonic  acid  and  tnetallie 
mercury*  WIicq  dry^  it  detonates  violently  on  behi^  rubbed.  It  U 
easily  soluble  in  bydrochioric  acid,  less  soluble  in  cold  nitric  acid,  inso- 
luble in  oxalic  acid.  It  is  decomposed  by  carbonate  and  phosphate  of  sodi. 
Heated  with  eolation  of  saLammoniac,  it  gives  ott*  carbonic  acid,  siaii 
yields  oxalate  of  araraoiiia  and  isubcblorido  of  ^mercury,  (Soucbay  it 
Lenssen,  Ann*  Pharm*  102^  42). 


Ammonia-mercuric  Oxalate.  C*Hg(NH*)0' H-  2Acj.  Precipitated  ob 
adding  recently  precipitated  mercuric  oxalate  to  a  boiling  concenirited 
solution  of  neutral  oxalate  of  ammonia^  in  white  microacopic  needlas, 
easily  decomposed  by  light  [and  beat  Loses  12" 5  p.  c,  of  its  wei^litlt 
100\  and  decomposes  with  a  hissing  noisa  at  a  higher  temperauit, 
leaving  no  residue.  It  is  decomposed  by  water,  and  does  not  disaolvo  in 
alcohol  or  ether. 


HgO    108 

NH^O 2fi 

€*0«     .,„....„ 72 

2  HO       , 18 

C^Hg(NH<)0»+  2iiq ....  224 


Souchaj  &  LetiAscQ^ 

4822     , 49-60 

11 '60    .« 13*24 

32-14 
8-04 


100*00 


Fotassio  mercuric  Oxalate,  OHgKO'  -f-  2Aq.  —  Prepared  like  tk 
preceding.  Smallj  white,  beautifully  iridiscent^  crystaLHne  scales,  whidi 
under  the  microscope  appear  like  .sf|Qare  prisma.  It  is  decompoeed  ^ 
water,  gives  off  water  and  turns  black  at  100",  and  is  partially  dfCoOi^ 
posed  by  light 


HgO 1080 

KO      ..„ 47-1 

C^0«    .„ 72-0 

2  HO      „„» 18-0 

C^HgKO*  +  2Aq    .......  245-1 


SoucbAy  &  Lenftsen* 

....     4407 44-60 

..„     19-22    19-46 

.»*    25^.37 

...     7*:i4 


lOO'OO 


Mercuric  oxoUte  doei  not  dissolve  in  oxakte  of  sodi* 


Oxahts  of  Silver,  C*Ag*0',  —  Obtained  ipuro  and  inhydroni  u  « 
white  crysLilliae  precipitate,  by  adding  oxalic  acid  to  nitrate  of  iilfif* 

The  BAlt  thui  pi-epured,  gare  bjr  atialyaifl  7 5 '73  |t«  c,  Af^O,  tlte  formula  nqnbtsf 
70*31  p.  0.  {Soucbay  utiil  Lcns^cn).  —  It  is  very  sparingly  fiolublis  in  ooH 
some  what  more  in  hot  water,  perfectly  insoluble  in  alcohol  and  cito. 
It  disf^lvei  readily  in  ammonia  and  carbonate  of  ammonia;  the  eolntiiii 
turns  brown  when  exposed  to  light,  and  when  slowly  evaporated  ift  tfc» 
dark,  yields  the  oxalate  of  silver  in  large,  bard,  shining  prisms.  It  dlONB* 
jiuxt^H  between  110""  and  150'',  aud  detonates  when  suddenly  liMlei 
Willi  ifHiiiU  of  mHhylrtie^  oxalate  of  silver  yields  bioxy^metiijhait 
(>ll*OV  togeflier  M'ith  iodide  of  silver,  and  a  niixturv  of  carbunie acu^ 
and  carbonic  oxide.  (Butlerow,  p.  389). — With  chloride  of  trmjfkM^ 
C**ll*Cl*,  it  yields  by  a  similar  reaction,  bitter  almond  oil:  ^ 

cwH*ci>   +   ox^cy   -  o*tt«08   ^   tAgci   -^   2co»  -^   sa 
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Witk  iodide  of  tthfjlene  on  tlie  coiitraryj  it  jields  tiothiug  but  iodide  of 
silver  and  a  mixtare  of  carbonic  acid  and  carboaic  oxide; 

C*H*l-     +     C^Ag'O*     ^     2AgI     +     2C0*    +     2C0 

Similarly    with    bromide   of  amyltne,      (Golowkinsky,   Ann,  PJiarm. 
111,251) 

Ammonio-oxalaie  of  Silver,  C*Ag"0',4NH*,  or  Oxalute  of  Btammon- 
biar^ent^mmonhtm,  C*0*tN'{  H*,N^(H*Ag^)}j  18  obtained  as  a  spongy  tuine- 
fied  ma^s,  by  passing^  dry  atnoioaia-gas  over  dry  oxalate  of  ailver.  It  i« 
easily  soluble,  bas  an  alkaline  reaction^  and  is  decomposed  by  actdsj  with 
eepaiatioQ  of  oxalate  of  silver.     (Souchay  &  Leiissen.) 

Soucbay  &  Iieiisseii. 

2AgO 232     ...    62-37 

C*0» ..„..„....       72     ,  ,     l*J35 

4KH» 6»     ....     18-28     1^30 

372     ....  lOO-OO 

Ox«]ate  of  ftilrcr  doea  not  form  doubk  salts  with  th«  dkaline  oulates.  (S<juGhmf 
&  LeasseQ*) 

Sodw-platiHOm  Ojcalak,  C*PtNaO*  +  4Aq. — ^  MiAtakea  by  Dm>eremer 
for  pJatinouii  oxalate  (\%,  170).  Obtained  by  treating  platinate  of  soda 
with  oxalic  acid.  The  bi oxide  of  platinum  is  reduced,  with  effervescence, 
to  protoxide,  and  tbe  solution,  wbich  has  lirst  a  red,  tiien  a  violet»  and 
ultimately  a  deep  indigo-colour,  dupo^itsj  the  double  suit  in  dark  copper* 
coloured  needles.  The  first  crop  of  cryatflU  gnve  by  anfllysis,  41*44  p.  c.  PtO^ 
and  12'0U  ISaO,  the  foriBuU  reqairin^  43*49  PtO,  and  1'2*60  NaO,  A  second  crop 
(ETAve  more  soda  and  less  platinutn.  —  The  salt  when  uioifit,  is  decomposed  by 
exposure  to  the  air.  It  dissolves  in  hot  water,  forinini^  a  groeuiah  solu- 
tion, which  becomes  blue  by  evaporation,  and  is  decolorized  by  hydro- 
chloric acid.  Iu$oh)ble  in  alcohol  and  in  ctber.  (Soucbay  &  LenadeCi 
Ann.  i'Aam.  105,  25^} 


Page  185. 

lodacetic  Acid,     C*1PI0* 

Perkin  &  DuppA.     Phil  Mag,  [4].  18,  54. 

Produced  as  an  ethyl-compound  by  the  action  of  iodide  of  potaestum 
on  bromacetate  of  ethyl  (xii,  o34). 

OBrH^OVan*     +     KI     :=^     cnH^OSCni*     +     Kllr. 
It  U  not  produced  by  the  action  of  chlorJop  or  of  chloride  of  iodioc  on  acetie  add. 

Preparation.      Bromacetate  of    ethyl,  diluted  with  three  times  its 
volume  of  alcohol,  is  mixed  with  an  equivalent  <|nantity  of  vq4\4^  ^1 
T9tt  l^Uh ,  ^^ .  _  _     -^J& 
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potassium  infinepowfier;  the  mixture  is  digested  for  about  two  ho^ 
40°,  in  the  dark;  the  alcobol  is  distilled  off,  after  the  liquid  hnn 
filtered  to  se|"arate  the  bromide  of*  potassium;  and  the  residual  iodiwelato 
of  ctiiyl  is  washed  with  water  to  separate  any  remaining  broiaide  cl 
potaFisitim. 

To  obtain  the  free  acid,  the  lodaeetio  ether  is  first  oonrerted  iatoi 
baryta-sfilt  by  digestitm  in  the  cold  with  hydrate  of  baryta;  the  excea 
of  barvta  is  removed  by  carbonic  acid;  the  filtrate  carefully  evapoi 
and  allowed  to  crystallize  ;  the  crystnU  of  iodacetate  of  baryta 
ilissolved  in  water;  and  the  solution  is  decomposed  by  cautious  addii 
of  sulphuric  acid.  The  resulting  acid  li<jujd  concentrated  in  racao  owr 
oil  of  vitriol,  yields  crystals  of  iodacetic  acid,  which  maj  be  purified  by 
two  or  three  crystal lizat ions. 


xcm 


Properites,  Crystallizes  in  tbiti,  tough,  coloarless,  rhombobedral  pklair 
which  when  pressed  together,  exihibit  the  aspect  of  raotberof  pearl*  It 
is  not  deliquescent,  has  a  very  sour  taste,  melts  at  b2'  with  sliglit 
decomposition,  and  solidifies  again  at  81*5^ 


4C    »„..„  24 

3H    ,.„. „.  3 

I 127 

3  0 32 

CHnO*    186 


Perkia  &  Dappa. 

12-84    U83 

1-60 1-38 

68  42 67-89 

17-H        ...     1770 

100*00 too  00 


lodaeeiio  acid  is  decomposed  by  moist  oxide  of  sUver,  in  llii  • 
manner  as  bromacetto  acid  (xii,  533),  the  iodine  bein^  rtmiOTtd 

glycol  10  acid  formed  : 


C*1PI0^ 


AgO 


HO     -     Agl 


C<H»0*. 


lodacetate  of  Ammonia  is  &  Terj  soluble,  crystaHin^^  iion*i 

lit.  —  The  poiash-salt  exhibits  similar  properties* 


lodaf^ttate  of  Baryta  is  crystalline,  moderately  soluble  in  water,  t»4 
precipitated  from  the  aqueous  solution  by  alcohol. 


4  C .» „..«     24  0 


SH.. 

Ba 

4  0«.. 


20 

127*0 

68-6 

32*0 


Perkin  &  Dtipp*. 

9-46     9*81 

0-78    0-8t 

50-05     49-63 

27  06     26-90 

12-65     ....„„     12-84 


aa^lBaO* 253-6 


100-00 


10000 


The  knd-9Qli  crjrstallizes  in  prisms,  but  is  diflicult  to  obtain  pare,ii 
it  eti^ily  splits  up  into  iodide  of  lead   and  glycolio  acid.     Ita  wiM 
solution    decomposed    by  sulphuretted    hydrogen,  yields  hydriodic 
glytolic  acida. 

lodaceUtte  ^f  Eih^l  ii  an  oily  li<iu!d|  heavier  than  waler,  aod  hsTi^ 


BIBKOMACETIC  ACID* 

a  rery  irritating  odour.  lodaceiat^  of  amyl  is  also  oily  and  beairier  tljan 
water.  It  haa  the  odour  of  pears,  and  when  heated,  givea  off  a  vapour 
which  irritates  the  eyes  and  nose. 


Page  187. 

Bibromacetic  Acid.    C*H*Bt"0*. 

PetiKtN  k  PupPA.     Chtfn,  Soc,  Qu.  /.  12,  1 ;  Ann.  Pharm.  ItO,  115, 

Formed,  together  with  monobromacetic  acid,  when  a  mixture  of 
bromine  and  acetic  acid  is  exposed  to  lig^ht  (xii,  535).  To  f»btain  it  in 
miantity,  monobromacetic  acid  is  exposed  to  thoacti<)n  of  hromine-raponr 
in  strong  stinshine.  liy<lrohrcnnic  auid  id  tlion  evolved,  aud  bibromacetio 
acid  is  formed  ;  the  ]irufluct  may  he  freed  from  liydrobromic  acid  by 
passing  a  stream  of  dry  carbonic  acid  gas  through  it  at  12(1^. 

CQlourlesa  inodorous  litjuid  of  sp.  gn  2  2.1  It  was  once,  daring  very 
cold  weather,  obtained  in  tine  needle-shaped  crystals.  When  placed  on 
ithe  sktOf  it  prodnces  painful  blisters  like  burns.  It  boils  between  225"^ 
and  230""^  but  cannot  be  distilled  without  decomposition. 

Bibromacetatf  of  Ammonia.     C*H(NH*)Br*0*  +  Aq*  —  Obtained  by 

t neutralizing  the  acid  with  ammonia,  and   leaving  the    solution  to  eva* 

Iporate,  either  in  the  air  or  over  oil  of  vitriol  in  vacuo.     Forais  spiondid 

P crystals,  which  give  ofl'  their  water  of  crystal lisuition  at  lOD^,  lit»c3niing 

at  the  same  time  white  and  opaque.     It  gave  by  analysis  6*  20  p.  c. 

iittrogen,  the  formula  requiring  5  1*5  p.  c.     Heated  to  100"  with  excess 

of  amnion ia»  it  is  decomposed,  turning    brown  and  giving  off  volatile 

products^  the  nature  of  which  has  not  yet  been  determined.     It  diaaolves 

readily  in  water,  alcohol,  and  cilier. 

The  pottish-mk  forms  long,  highly  lustrous  needles,  containing  water 
of  crystsdlizntion,  ami  very  soluble  in  water  and  alcohol. 

The  Imd-ialt  is  uncrjstallizable,  very  soluble  in  water,  and  precipi- 
tated in  white  flocks  by  alcohol. 

The  mtrcuriC'Salt  is  obtained  in  the  crystalline  state  by  adding  mer^ 
CurouB  nitrate  to  bibromacetic  acid,  It  decompofles  at  100^,  like  the 
<ilver-salt. 

The  iilvfr-aaifj  obtained  by  adding  nitrate  of  silver  to  the  ai^ueons 
acid,  crystallijsea  in  microscopic  needles. 


i 

I 

L 


4C 

H 

24     . 

I     . 

..       7-38     ... 
..       0*30    ... 
..    33-23    .... 
.,     49-23     .... 
,..       9-86     .... 

Perkin  k  Duppa. 

....     7-50 
....     0-48 

/b?  ::::;: 

lOB     .. 

^.„.  160    .. 

...     33-00  „..  33-41  ....  33'37 
...     49-26  .,.,  48*;  5  ....  49'02 

4  0 

32    ., 

C*HAgBr*( 

0* 325     . 

...  100-00 

It  decomposes  at  100^  in  contact  with  water,  yielding  bromide  of 
silver  and  bromo^lt/coUc  acid  : 


C^HAgBrfQ^     +     2H0     =*     Cni^BrO*"     +     AsBc. 


%yL^ 
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The  silver-salt  of  bromog^ly colic  acid  heated  in  presence  of  waier^yiel43 
bromide  of  siker  and  an  acid  b.-iving  tbe  composition  C*H*0'. 

C*H5AgBrO*     +     2H0     =     C*H*0«     +     AgBr. 

Bihromacetaie  ofEth^l,  C*H(C*H*)Br*0*;  ia  easily  obtained  by  Heating 
an  alcoholic  solution  of  the  acid  in  a  sealed  tube  for  an  hour  or  two,  Ot 
treating  the  coutenta  of  the  tube  with  water,  the  ether  separates  as  a  heity 
oil,  which  must  bo  repeatedly  washed  with  water,  and  then  dried  oreroJl 
of  vitriol  in  vacuo;  thi?  treatment  does  not  however,  quite  remorc  the  tttt  tn4. 
It  has  a  burning  taste  and  attacks  the  eyes  strongly.  It  is  for  the  m»t 
part  decomposed  by  distillation;  also  by  contact  with  chloride  of  ciilciflm* 
It  gave  by  analysis  19  43  p.  c.  carbon,  and  2*33  hydrogen,  the  formuk 
requiring  )9-5l  Cj  and  2-50  H. 

Bfbromacd€tte  ofAmi/i^  obtained  like  the  etliyl-coniponnd,  b  a  heafy 
oil,  having  an  aromatic  odour  like  that  of  acetate  of  aiuyL 

Bihonmceiamid€.    C*H>Br*NO*  =  N,H^C*HBr*0^  —  Prodawd  hj 

the  action  of  ammonia  on  bibromacetate  of  ethyl; 

C*HBrSO^,C*H*     +     NIP     -     C^HW     +     N^H^C^HBrSQJ, 


4  C, 24 

3  H     ....» .      3 

2  Br    „....,...  160 

tO..„ ^.»»     16 

C^H='Br"N03 ,„  217 


11-05  

1^38  

7:^73  _„.. 

6-45  §64 

737 


Perkin  Sl  Duppa. 
,.     11*53 
,  ,       1*49 

.,  ,     73-97 


6-55 


100-00 


Bromide  of  Brometliylene.    C*H>Br,Br». 

^V^bcu  bronicthylene  (the  jco-cfllled  bromide  of  acetyl)  C'H*Br  (viii,  366^ 
is  placed  in  a  long-necked  fiask,  surrounded  with  a  freezing  mixture,  m^ 
bromine  added  by  smull  portions,  combination  takes  place  with  pml 
energy,  each  addition  of  bromine  being  attended  with  a  hiding  iwi** 
The  heavy  liquid  thus  produced  is  to  be  washed,  6rst  with  alkaline^  tbit 
with  pure  water,  and  dried  over  chloride  of  cnlcium.  It  disttU  abo*t 
180^,  in  the  form  of  a  colourless  lit|uid»  which  smells  like  chlorofof& 
The  rectified  product  has  a  density  of  2  620  at  23%  boils  at  186'5^  to' 
contains : 


4C.. 24    ^..      8*59    . 

3  H ..„      3    ..»      1*12    „ 

Wurt*. 
—    9*10 

3  Br     210    ...     89'89 

,                          C*H»BH ,...  267    «.  10OO<» 

(Wurtf,  N.Ann.  Chim.  Phys,  51,  84.) 

CilLOE/lCETENE. 


su 


T.  Harnitz-Harnitzky, 
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Chloracetene,    c*HH3l, 

Compt,  rmd,  48,  04D, 


Ann,  Phann.  Itl^ 


I 


Produced  hy  the  action  of  phosgene  gaa  on  aldehy<le: 

au*0^     +     2C0C1     =     C^IFCI     +     HCl     +     2C03 

Whee  phosgene  ^aa  is  introduced  into  a  vessel  containing  vapour  of 
aldehyde,  an  abunilant  evohition  of  hydrochluric  acid  takes  place;  find 
if  the  gaaeou.^  producta  are  passed  into  a  receiver  which  la  kept  very 
cold,  cliloraceleiie  coudenses  in  tlie  form  of  a  lif|nid  wliJch  soon  solidifies 
in  eloiig'ated  laminfu.  It  melts  again  at  0"^  and  boib  at  45°,  Vapour* 
density  (determined  at  100\)  —  2'1887- 


I 
I 


i 

3  H  .„.. 

CI 

24*0    . 

3-0     , 
35-5     ., 

...     38-46     .. 
...       4-81     .. 
..     56*73     „ 

HaTBitzky. 

3/'8a 

4-B5 

5Mfi 

C*?apour  ., 
Cl-gas       „ 

Vol, 
.,     4     „„ 
..     3     „„ 

,.     I     ... 

Density. 

....     l-6t>40 

,M„     0-2079 

...     24543 

C*H'C1 

62-5     , 

...  100-00    .. 

99-»9 

Vttpour     .. 

..     2     ..„ 
1     .... 

-,..     4*3262 
....     2*1631 

lioiBcrtc  or  probably  identical  witU  tbe  compound  which  baa  been  %*ariou»ly  desif- 
Bated  «»  chloride  of  acf'f^tf  chifiride  of  acetos^l,  chloride  of  acetmum^  ehtortde  qf 
9myif  chloride  of  aide/it/dtmer  chtoreihyiene,  cMorethoae  (ix,  191). — ^Its  formation 
from  aldebvrle  by  tlie  action  of  pboscfeue,  tends  to  show  that  the  rational  formula  of 
tldeliyde  ia'C*H^H,02  ratbiir  ttiaa  C'H*0-,H, 

Chloracctene  siuka  in  water,  assumes  a  huttery  consistence,  and  finally 
dissolves,  with  rise  of  temperature  and  decompoaitiunj  yielding  a  solution 
which  contains  aldehyde  and  hydrochloric  acid: 


atFCl     +     2  HO 


C*HW     +     HCl 


I 


Heated  to  100°  in  a  sealed  tuhe  with  henzoate  of  haryta^  it  forms 
cianarnic  acid,  which  may  be  extracted  by  elher  and  obtained  in  crystals 
by  evaporation: 


C^H^Cl     +     C"H*BaO^ 


BaCl 


onvo* 


As  bfUKoie  adc  and  doa&mic  acid  differ  by  C^^H^,  it  ii  probable  tlmt  i%a]mitic  add 
CH'^O*  may  in  like  manner  be  converted  into  oleic  acid  C**H*'0*,  and  generally,  ibat 
the  acidi  of  the  series  C-^H-^O*  may,  by  the  action  of  ddoraceteue,  be  converkd  into 
ftcidt  of  tbe  leriea  0^n-»-=0\    (Harnitzky.) 


h 


Page  200, 


1 


ChforaL     From  experiments  made  by  Kyburg  (Ann,  PHarm.  106, 
253),  it  appears  that  chloral  exhibits  the  following  teaclxcma  "axwXck^Qvv^ 
to  those  of  aldeh/de.  —  I.  It  forms  with  ammo  ma  a  cou\tj^\hA  \NNi\Ocv 


su 
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rethices  silver,  and  from  which  sulphuretted  hytlrogen  throws  down  s 
gulpliur  coni|iound  probaldy  allietl  to  thialtline  (ix,  313).  —  2.  Its  aqneow 
et^lution  yieldg,  with  sulpbu retted  hydrogen,  a  compound  analogous  to 
ordinary  inercaptan.  —  3.  It  iorms  crystalline  compounds  with  tlie 
bisulphites  of  eoda  and  ammonia,  —  4.  With  hydri>cyaiiic  acid  iftd 
hydrochloric  acid,  it  yields  an  acid  resemWing  lactic  acid. 
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wan    i 


Ckhralide.     C^^H*C1*0»,  -^  According  to  Keknie  (Ann.  Pkam.  m 

.  2£^3)i  chloralide  is  ohiained  in  greatest  abundance  by  heating  cliionl 

^whtch  has  been  once  distilled  over  ordinary  oil  of  vitriol^  with  fuimfl|[ 

eulfihuric  acid,  till  sulphurous  acid  begins  to  appear  amongst  the  giseoM 

produclfi  of  decomposition  (hydrochloric  acid  ami  carbonic  oxide): 


3C*HCTO'     -f     2H0 


C»«»H«CI«0« 


3HC1 


2C0. 


[Afl  the  li«|uid  cools,  the  oily  layer  which  floats  on  the  snlphnric  adj, 
liolidifies  in  orystalSj  which  by  recrystallization  from  alcohol  yield  pilt 
\  (hloralide. 

IOC 60  ..  18'58  18-64 

2  H 2  ....  0-62 0  72 

6  CI „...„  213  _  65*94 65  84     ..     66*15 

6  O 48  ...,  14*86 


C10H3CLW  .......  323 


100' 00 


The  analjsiB  agrees  better,  on  the  whole,  with  the  formula  abore  prea  (.Sil4ikr't)i 
than  with  Gmflin'g  formula  C*H^l*0*»  requiring  17'98C,  O-Jj  H,  and  66^29  (X  ot 
with  Gerbardt\  Cim'ClW,  wbich  require*  1858  C,  0*77  H»  and  64*13  CL 

According  to  Stadoler,  the  first  produot  of  the  action  of  evlpbtfi' 
acid  upon  chloral^  is  insoluble  chloral  (C*HC1'0*)*;  and  this  oenipouiifl  it 
afterwards  resolved  into  chlortilide  and  chlorofonn,  C'HCl'  (or  iia  pw* 
ducts  of  decomposition,  hydrochloric  acid  and  chloride  of  carboo), 
according  to  the  equation; 


C"H>CI»0« 


C»»H^CI*0* 


HCI 


C«CP 


The  evolution  of  carbonic  oxide  objsorved  by  Kekuld  in  the  prtpanti^o 
of  chloralide,  is  regarded  by  Stadeler  as  proceeding  from  a  utoowhn 
decomposition    of  chloral    into  carbonic   oxide    and   chloroform  Of  it^ 

products  of  decomposition. 


Page  237. 

Aefion  of  Chlorine  on  Acetic  Etkfr.  —  According  to  ^h^'*-- 
129\,  wben  chlorine  is  paased  to  snturation  tbroarb  acetic  <ii 

■bade,  first  at  the  atmosphcrir  trmpcrntnre  and  arlrrwards  Ht 

obtained  are  mono-»  bi-,  and  tcr»chlariit«tcd   tcrtic   elb<T,  wbtt:U   hointter  CMMft  ^ 
separated  b^r  frartional  dUfillatiQiu     If  the  ai;etic  etb«r  conUiftS  alfloM* 
sod  torchloraceUl  are  Vikaniic  (oTmed  (y*  44*7). 


<alT4")  ia«^ 
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Acetamide,  C*H*XO\  may  be  obtained  by  beating  an  iDtimate 
inixtare  of  1  At  fused  acetate  of  soda  and  1  At*  fial-aminoniac ; 

C*!i»NaO*     ^     NH^Cl     -     C*H*NO*     +     2HO     +     NaCU 

The  wiixtnre  fuses  and  soon  girea  off  a  tbick  oily  liqnid,  whicb  tolidifieft 
in  ibe  neck  of  the  retort  and  in  tli%  receiver,  and  when  freed  from  water 
by  evapijration  and  recti tiedj  yields  pure  acetamide.  Nitrogen  by  analjiit 
2^*7  p.  c,  by  calculation  23  9. 

A  mixture  of  bontoate  of  eoda  and  cbloride  of  ammonium  eimilarly 
treated  yields  betizainide. 

The  iudnles  of  tetrethylinra  ami  tetramethyliuin  heated  urith  acetate  of  eodaj  do  mot 
jkld  tlic  compound  amides  C-(H^£t)NO^^ and  C''^H'Me)NO^.  Withi(Hltdeof  tetretliyhtica 
the  deconipufikioQ  is  : 

N(Cm*)*I     +     C^H»NaO<     -     C*Ha(C*H*)0     +     N(C^H7     +     Ntl 
(P^Ureeo,  Ann  Fharm,  107,  33 L) 


WTfdr^hloraie  of  Afediamine,  C*H«N*,HCI  ^xii,  546),  which  is 
obtained  in  great  abnndnnce  by  heating  bydroehlorate  of  acetaniide  in 
a  stream  of  dry  hydrochloric  acid  gas, — is  resolved  by  the  action  of 
nitrite  of  silver,  itito  acetate  of  ammonia  and  free  Ditrogen.  (PeterseDj 
loc  ait') 


C«HW,HCl     +     NO*Ag     =     C?^H»(NH*)0*     +     2N     +     AgQ 


I 


I 
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Oxamic  Acid. 


Engstrom,     /,  pr,  Chtm.   ^H^  433. 

The  potash-salt  of  this  acid  may  be  prepared  by  heating  crystallized 
oxalate  of  potash  and  ammonia  to  230^,  till  the  mass  which  softens  at 
firstj  again  becomes  8i>lid: 


C*K(NH*)0» 

Oxalate  of  potiish 
and  am  motiia. 


2UO         =        C*H3KN0« 

Oxaixiate  of  potaih. 


The  brownish  aqueons  solution  of  the  residae  treated  with  cbloridt 

of  barium,  yielda  a  precipitate  of  oxamate  i^i  bjirytu;  and  l>y  disgoUing 
this  precipitate  in  boiling  water  (any  utidocumposr^il  oxalic  acid  tben 
remaining  undissolved  as  ojtalate  of  barylu),  and  decomposing  the  eolu- 
tion  with  various  soluble  sulphatea,  the  corroqiouding  salts  of  oxamic 
acid  are  obtained. 


53$ 


ADDITIOMS  TO  VuL.   IX* 


Oxamaif  of  Ammonia,  C*H^(NH*)NO',  crystallues  from  a  bot  wlu- 
tiou  in  anhydrous  prisms;  from  a  coLl  solution  rn  granules  eoiisi$tii3|^  of 
C*H=i:XH*)N0''  +  3A(|.  A  ^:alt  widi  2  At.  water  appears  also  to  exist. 
—  The  anhydrous  s:ilt  crybinWhttH  according  to  S^namiont  (Jahre^r.  d, 
Chffn,  1857,  i2D0)  in  prisms  helouging  to  the  oblique  prismatic  (mono- 
clinometric)  system,  ooP  .  (qoP2)  .  qqPoo.Px  .oP,  The  dtnodiagoiii] 
ia  to  the  orthodiatifmal  as  0'G4S9  :  L  luclitiatiou  of  the  clinodiagnoil 
to  the  principal  axis  =  64**  23';  oo  P  :  co  P  in  tho  principal  flection  of  t2i« 
clinoiliagonal  ^  llS)"'  20';  (qoP2)  ;  (qdP2)  in  the  same  fiecttou  = 
81°  2';  oP  :    xP  =  111^55'. 

Oxamofe  of  Poi^shBepOtVuieB  from  concentrated  solutions  in  longdlky 
needles  C*H^KNO*  +  2Aq.  which  ^rve  off  their  water  at  100°,  ar«  verjr 
soluhle  iu  water,  less  soluble  in  alcohol. 

Oxamate  of  Soda  was  obtained  in  groups  of  microscopie  prisma  which 
elfloresccd  readily,  and  aftrr  preaaure  bettveen  paper,  eihibited  the  com* 
position  C*H*NaNO*  4-  Aq  {7^5  p  c,  water).  When  crystallised  ftQm 
concentrated  solutions  however,  it  contained  only  2*3  p.  c.  water;  br 
spontaneous  evaporation,  it  crystallized  with  10*8  p,  o,  water  correfipooi^ 
iDg  to  the  formula  2C*H^NaN0«  +  3Aq. 

Oxamate  of  Baryta  forms  four-sided  prisms  C*H*BaNO*  4-  9A^ 
which  are  permanent  at  ordinary  temperatures,  but  give  off  their  waUr 
at  210^.  The  anhydrous  salt  dissolves  in  537  pts.  of  water  at  10^  idl 
in  25*6  pts.  at  100\  ^ 

Oxamate  of  Linie  forms   microscopic  quadratic   prisms   C*H*i 
4-  4Aq  which  give  off  nearly  all  their  water  at  100°.     The  anhydn 
salt  dissolves  in  633  pts.  of  water  at  13^  and  in  24*6  pis.  of  boil 
water. 

Oxamate  of  Magnesia,  C'H-MgNO'  +   3Aq,  forms  small  grenolS" 
composed  of  slender  needles,  which  dissolve  in  54*7  pts.  of  water  at  li\ 
and  in  4*98  pts.  of  boiling  water. 


Page  262. 

Oxamide,  —  Oramide  mixed  with  10  times  its  weight  of  dehydr 
^ycmw  remains  unaltered  when  heated  to  100^ —  120^,  but  at  ab 
180  it  yields  a  sublimate  of  pure  carbonate  of  nmnionia.  —  Wl 
heated  by  itself,  it  feustains  a  heat  of  180^  without  decom position.' 
Heated  witit  rtukt/drotus  phosphoric  acid,  it  gives  off  cyanojccn  gas  to 
with  carbonic  acid  and  carbonic  oxide.  With  a  mixture  of  I  pt.oj 
and  8  pts.  <'r  more  of  pho«>plH>ric  anhydride,  the  decompweition  isalttiuM 
with  bktrkenmg  and  intumescence'  The  evolution  of  gmA  hegfot  bt* 
fiTMii  120''  and  13^",  T^n4  \%  VoXtx^U^  W\^  and  regolar  lielWMa  Ult 
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and  160°;  Witb  8  pts.  pliosplioric  anhydride,  the  gaseous  mixture  con- 
flistaof  82*7  vol.  cyanogen,  6  1  vol.  carbonic  oxide  and  112  vcd,  carbonic 
acid;  with  16  pia.  of  phosphoric  anhydride^  the  goaeous  mixture  contains 
7P2  voL  C^S,  d'l  CO  and  10*7  CO^  —  When  1  pt.  oxainide  is  hented 
with  12  pts.  of  fused  and  pulverized  chloride  of  shw^  the  action  begins 
between  260^  and  270°  ;  and  the  mixture  rnelu  and  gives  off  a  gas  con- 
taining 7  5' 5  voL  CO'  to  22' 9  voL  CO  and  liJ  voL  (7N,  (Bertagnini, 
CiTitejUo  5,  55;  Ann,  Phan/i.  104,  175.) 

Oxamide  heated  with  alisolute  alcohol  to  210''  —  220°  for  several 
days  in  a  sealed  tube,  is  gradually  converted  into  solid  crystals,  having 
the  form  of  rectangular  prisms,  with  octohedml  hevellingj  oblif|ue  stria- 
tion,  and  octohcdral  cleavage.  Neither  oxalic  acid  nor  oxamethylane  is 
produced,  but  atiiuiouia  is  eliminated  and  probably  oxalate  of  ethyl  is 
formed.     (Geuther) 

Oxamide  is  sparingly  soluble  in  boiling  water,  and  the  solubility  is 
increased  by  the  additiou  of  chloride  of  calcium  or  neutral  oxalate  of 
potash.  The  solution  when  gradually  cooled,  deposits  pure  oiamido 
in  longj  interlaced  needles.     (A.  Geuther,  Ann,  Fharm.  100,  72.) 


Page  274. 


Urethane. — ^  According  to  Cloez  {Ann,  Fharnu  104,  32),  alcohol 
which  has  been  several  times  used  for  the  recrystallizatiun  of  crude 
cyanate  of  potash,  contains  urethaue.  A  quantity  of  this  alcoholic 
mother-liquor,  after  being  freed  by  distillation  from  the  volatile  portion, 
separated  into  two  layers,  ihe  lower  of  which  was  a  solution  of  seequi- 
carbonate  of  potash,  while  the  upper  yielded,  on  cooling,  crystals  of 
urethane.  To  explain  the  formation  of  urethane  under  these  circum- 
etaucea,  Cloez  supposes  that  i^mmouia  and  bicarbonate  of  pot  is  h  are 
first  produced  by  the  action  of  the  aqueous  alcohol  on  the  cyanate  of 
potash;  tliat,  when  the  liquid  is  heated,  the  bicarbonate  gives  up  carbonic 
acid,  which  at  the  moment  of  liberation  forms  carbonate  of  ethyl;  and 
that  this  ether  is  converted  into  urethane  (carbamate  of  cthy!)  by  the 
ammonia.  EjcperimeDts  made  to  a&certttin  whether  carbonic  ether  15  produced  by 
heftdug  bicarboDiite  of  potash  with  alcohol  in  seidcd  tuhc«  yielded  no  rfiftult,  as  the 
labe<  itvraya  hnrst* 

Urethano  is  also  produced,  together  with  chloride  of  ammonium^ 
wlien  a  solution  of  chloride  of  cyanogen  in  anhydrous  etlier  1%  left  to 
itself  for  a  month  at  ordinary  temperatures.     (Cloei.) 


Page  291. 

»Bi€thtjl-urm,  C'*>N'H"0'  ^  C^N'H=,(C*H*)'0'  =  N^(C^O')''H*(C*H*)». 
^-Tbis  compound  is  fonnc<i.  together  with  cyanate  of  ethyi,  by  the  dry 
distiiktion  of  the  oily  body  C'*H^*^N^O*,  produced  by  boiling  cyanurate 
of  ethyl  with  baryta- water  (p»        ). 


C^eHimW 


cioiiisKJoo*  +    C'a*!^Q;^ 
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After  repeated  dietillation  and  cryttalliiation  from  aniivdroiia  tdier,  II 
foiTDf  long  priima  which  melt  at  106^  and  distil  withoat  deeompotitioB  at 
about  25^. 

HiOuekddimpiidifc. 

IOC  ^ 60    ..„    517    51S 

12  H  18    ....    10-3    10-5 

2  N 28    ....    241 

2  O  16    ....     13-9 

CM>HWNK>»    116    ...  1000 

Heated  with  potash-lej  or  hydrate  of  lime,  it  if  reaolred  into  earboais 
acid  and  etbjlamine  : 

C»H»WO»     +     2HO     -     2CO»     +     «C«H7N 

In  dry  hydrochloric  acid  gas,  it  changes  into  a  viscid  mass,  which  is  re- 
solved by  distillation  into  hydrochlorate  of  ethylamine,  and  hydix>chlorats 
of  cyanic  ether  (propionitrile): 

Ci0Hi2N3O>     +     2HC1     -     C*H7N,Ha     +     C«H»NO>,Ha 

The  same  products  are  obtained,  together  with  others,  by  the  action  of 
chlorine  on  biethyl-urea.  (Habich  &  Limpricht^  Ann.  PAana.  109, 
105.) 
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Allyl-compounds. 

Bebthblot  &  Db  Luca.    N.  Ann.  Chim.  Phy$.  43,  257;  44,  495;  46, 

286 ;  abstr.  CompU  rend.  42,  233. 
ZiNiN.     Ann.  Pharm.  95,  128  ;  96,  361. 
Cahours  k  HoPMANN.   Phil.  Trans.j  1857,  555;  Ann.  Pharm.  10*,  ^^] 

abstr.  Proe.  Roy.  Soe.  8,  511 ;  Chem.  Soc.  Qu.  J.  10,  816. 

AUyL  Ci»H»»  =  C*H»,C«H».  —  Obtained  by  the  action  of  sodium  on 
iodide  of  allyl  (iodopropylene)  or  on  bibromide  of  allyl.  —  100  grammes 
of  the  iodide  and  40  or  50  grammes  of  sodium  well  purified  from  rock-oil, 
are  gently  heated  for  about  2  hours  in  a  small  fiask  provided  with  t 
condensing  tube,  60  that  tbo  liquid  which  volatilizes  may  flow  back 
acraiii,  and  the  product  is  then  distilled,  whereupon  allyl  condenses  in 
the  receiver  to  the  amount  of  15  or  JO  grammes.  On  redistilling  the 
product  nearly  the  whole  passes  over  at  59^  Care  must  be  taken  in  the 
nrft  distillation  not  to  allow  the  heat  to  rise  too  high,  because  the  sodiun 
then  unites  with  the  organic  matter,  forming  a  compound  which  is  easily 
destroyed  by  heat.    (&4T\]h«\Q\  U  \>%  Va%^ 
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Allyl  18  ft  verj  volatile  liquid  baviog  a  peculiar,  ethereal,  penetra- 
ting odour,  like  that  of  horse-radish.  Sp.  gr.  0*684  at  14"".  Boiling 
point  59°.     Vapour«deDfitj  2*92.     Burns  with  a  very  bright  flame. 


12  C  

....     72     . 

...     87-8     .. 
...     12-2     .. 

B.  &  L. 

87-2 

19-2 

C-vapour  

H-eas 

Vol. 
...     12    . 
...     10     . 

Density. 
4*9920 

10  H 

....     10     . 

6*6930 

C"H»    .. . 

....     82     . 

...  1000    .. 

997 

Allyl-vapour 

...       2     . 
1     . 

...     5-6850 
...     28925 

Allyl  mixes  with  oil  ofviiriol,  producing  considerable  rise  of  tempera- 
tare  ;  if  however  the  mixture  be  kept  cool,  the  mass  scarcely  becomes 
coloured,  but  after  some  hours,  a  considerable  portion  of  the  hydrocarbon 
floats  on  the  surface.  —  Fuming  nitric  acid  changes  allyl  into  a  liquid 
neutral  nitro-compound,  soluble  in  ether,  and  decomposed  by  heat.  — 
Hydrochloric  add  gas  is  not  sensibly  absorbed  by  allyl,  even  after  several 
days.  —  With  chlorine,  it  gives  ofif  hydrochloric  acid  and  forms  a  liquid 
heavier  than  water. 

Allyl  unites  readily  with  iodine  and  hrominet  forming  the  compounda 
C«H»P  and  C«H*Br».    (Berthelot  &  De  Luca.) 

Oxide  of  Allyl  C«H»0  or  rather  (CH*)*©'.  —  Allylic  Ether-  — 
Exists  in  small  quantity  in  oil  of  garlic  (ix,  363).  —  Produced  by  the 
action  of  iodide  of  allyl  on  allylate  of  potassium  : 

C«H»KO«     +     C«H»I     =     KI     +     (C«H»)20«; 

also  by  the  action  of  iodide  of  allyl  on  merourio  oxide  or  silver- oxide  : 

2C«H«I     +     2AgO     -     2AgI     +     C^^H^^O' 

It  is  a  colourless,  mobile,  very  volatile  liquid,  lighter  than  water,  and 
insoluble  therein,  and  bears  considerable  resemblance  to  common  ether. 
Boils  at  82"*  (Cahours  &  Hofmann) ;  between  ^5^"  and  87^  (Berthelot  <fe 
De  Luca.)  —  With  oil  of  vitriol,  it  forms  an  acid  the  baryta-salt  of 
which  is  soluble  :  if  however  the  liquids  be  too  quickly  mixed, 
carbonization  takes  place  attended  with  explosion.  —  Nitric  acid  con- 
Terts  the  ether  into  a  nitro-compound,  heavier  than  water.  Iodide  of 
phosphorus  converts  it  into  iodide  of  allyl.  Heated  with  butyric  acid 
to  250"",  it  yields  a  small  quantity  of  butyrate  of  allyl.  (Berthelot  <fc 
De  Luca.) 

Ethyl'dllyhethery  C*H«,(yH*,0',  is  produced  in  like  manner  by 
treating  allylate  of  potassium  with  iodide  of  ethyl,  or  ethylate  of  potas- 
sium with  iodide  of  allyl.  It  is  a  colourless  aromatic  liquid  boiling  at 
64°.     (Cahours  &  Hofmann.) 

Similarly,  by  treating  iodide  of  allyl  with  methylate,  amylate  and 

pbenylate  of  potassium,  the  compounds  Qarjs  >  0^  &c.,  are  produced. 
(Cahours  &  Hofmann.) 


APBmONS 
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I  hf  tke  Miloii  af  ammonia  on  axaJste  ^  A4  < 


(Cxliours  &  H^im^M^) 


^       tJilP       - 


W  fclilTiij.  Immaa  or  aeet&te  of  allfl  will  |«ii 
■.  ii^  Ml V— To  prepare  it,  iJiT  n  i  P> 
«f  d|fl«  m«f««ipata  the  whole  smdiiei  lasavtf 

W  £itilklJonf  »t]d  freed  from  tm«et  tf  mm^ 
mm  ^y  #ttlpb^*e  of  f^pper* 


hnving    a  p^emlisr^  fi 

iblztig'  the  cidoiim  of  • 

epirkuotis  And  btsaiof^ 

by  HafmBnn,  At  9^%  h 

b«tweea  earrefpmA 

aod    bams    wiUi 


t^    M    ^       LW     •- 62*08 

mm  ^— ^_    t  —     h3*  —   10-43 

t#     ..^_.^„     IS    —    was     .„._.     27-49 

c^m^ ^  «.  loo'oa   ._,...  loo-oo 

l»^'ii  giifci  m  1 .  A%)^akvM  k  twtilr  altered  bj  Gxidkm^  >f5J«* 
A  Bsivimr*  ©I  5«H«^«Tk^  xc44  Mhi  cbitksmu*  «t>f  potasli,  rapidly  eoravtni  ti 
WW  *cc\<^ia^  *»>i  Aorvl  c  *oki  \^ix.  365,  369).  —  The  same  change  isprv" 
dttv>Ni  bv  iW  A^iiCY  of  }^:iQiim>blaick.  —  2.  Anhydrous  phosphoric  icid 
»4f\*»^Iv  d^is^JK'k:'  Allvl-^iloohx^  ^t  a  icentle  heat,  eliminating  a  colourless 
i]Ui;iiiiU2;ibI^  j:u5s  prv'K^blv  I'^H*. —  3,  OU  of  ritriol  converis  alljl-alcoboi 
iBlo  Ailv.-iiuij^iiunc  jurii,  which  fornix  soluble  and  crystallizable  ealu 
wiih  bcirYtik  :itrv>u:ia,  and  o\!ue  of  lead.  —  4.  With  potash  and  bisulphidi 
n  cu.V'V4^  it  forms  allvLidiiihaie  of  potassium,  which  crystallises  in 
beautiful  vellow  neevile?s  -  5.  Di>iilled  with  chiorid^y  bromide,  or  iodtdt 
^'fAiw^iv/tfet,  it  vicld*  chloride,  bromide,  or  iodide  of  allyl.  —  6.  FcUt- 
num  dcwmj^vse^j  it,  elimiuiitiUi:  hvdrogen  and  forming  alljlate  of  polii- 
slum,  C*H*KO^.     ^Cahoun?  v\:  Hoiuianu.) 

C^m^AmmHoMt.  Allvl-alcohol  mixes  in  all  proportions  with  water, 
^wninon  alcohol,  aud  common  ether.     (Cahours  ^  Uofmann). 

^^Iphide  of  AihiL     C^H^S'  =  (C*il»)«S*.  —  Constitates  the  msen^ 

^  of  Yolatile  oil  of  garlic  (ix,  372).  —  Produced  artificially  by  caotiottir 

'^S  iodide  of  allyl  into  a  concentrated  alcoholic   eolution  of  Boa«- 

^  of  potassium.     The  liquid  becomes    very   hot,   and  jicMs  u 

^  ctjitaWxTio  Ol«^o«\1  q1  \q^^<^  ^  ^xaaekxoDk.  A.t  600ii  ma  ike  i 
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is  over,  a  sligbt  excess  of  sulphide  of  potassiam  is  to  be  added,  and  the 

..  whole  mixed  with  water.     Sulphide  of  allyl  then  rises  to  the  surface,  as 

"L  a  light,  transparent,  yellowish  oil,  possessing  in  a  high  degree  the  odoar 

i    of  garlio-oiL     By  rectification   it  becomes  colourless,  and   then    boils 

■  at  140^ 

Cahoara  &  Hofmann. 

12  C     72    ....    63-16    63-3 

10  H    10    ....      8-78    8-9 

2S     32     ....     2806 

C«HWS«  98     ....  100-00 

'  Artificial  sulphide  of  allyl  forms  compounds  with  nitrate  of  silrer, 

^    chloride  of  mercury,  and  bichloride  of  platinum,  exactly  like  those  pro- 
duced by  the  natural  oil     (Cahours  &  Elofmann). 

AllyUmereaptan,  C«H*S'  =  C*H*,H;S».  — ■  Sulphide  of  Allyl  and  Hydro- 
gwn,  Hydrostulphate  qf  Allyl,  Sulphydrate  of  Allyl.  —  Produced  by  the  action  of 
iodide  of  allyl  on  sulphydrate  of  potassium: 

C«H»I     +     KHS2     -     KI     +     C<H*,H2,S» 

It  IS  a  volatile  oily  liquid,  having  an  odour  like  that  of  the  preceding 
compound,  but  more  ethereal.  Bears  considerable  resemblance  to  ethyl- 
mercaptan.    Boils  at  90^. 

Cahonrs  &  Hofbainn. 

6C   36     ....     48-65     48-86     ....     48-71 

6  H 6    ....      811     8-23    ....      8-30 

2S    32     ....    43-24 

C«H«S* 74    ....  100-00 

Allylniercaptan  acts  energetically  on  mercuric  oxide,  forming  a  com- 
pound (C^H'HgS'),  which  dissolves  in  boiling  alcohol,  and  separates  on 
cooling,  in  scales  having  a  strong  mother-of-pearl  lustre.  (Cahours  <fc 
Hofmann.) 

Iodide  of  Allyl,  C*H'I. — AllylhydHodie  ether,  lodopropylene — Produced 
by  the  action  of  biniodide  of  phosphorus  on  glycerin.  (Berthelot  &  De 
Luca,  see  ix,  427.) 

Biniodide  of  Allyl  C*H'P.  Obtained  by  dissolving  6  or  7  pts.  of 
iodine  in  1  pt.  of  allyl  gently  heated.  The  mixture  liquefies  at  first, 
bot  in  a  few  minutes  becomes  solid;  it  is  then  triturated  with  aqueous 
potash,  to  remove  the  excess  of  iodine,  and  crystallized  from  boiling 
ether.  —  It  is  colourless  when  first  prepared,  but  is  rapidly  coloured  by 
exposure  to  light.    Smells  like  iodide  of  ethylene. 


6C  

...      36 

5 

...    252 

....     12-2 
....       1-7 
....    86-1 

Berthelot  ScDeLuct. 
12-3 

5  H  

1-7 

2  1    

85-6 

C«H«P 

...    293 

....  100*0 

99-5 
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This  compound  melts  at  a  temperature  above  100*, 
liqiiiil,  whicli  is  decomposed  bj  a  stronger  heat,  yielding  iodine?,  carbo- 
naceous matter,  and  a  ver}^  heavj,  neutral,  volatile  liquid,  insoluble  in 
potash.      (This  liquid  \&  not  C^H^I :  for,  irhen  treated  with  mercury  and  bjdroddorie 

acid,  it  does  not  )k-ld  propylene  [\%,  427) Biniodide  of  alljl  is  decomposed 

when  heated  witli  scMiiuni,  but  does  not  yield  definite  products,  perliaps 
in  coiiscf|ueoce  of  the  hijL'h  teuiperi^ture  ie(|iiired  to  melt  it.  —  It  is  but 
very  slightly  decomposed  by  nqyeous  potiish,  but  alcoholic  potash  decom- 
poses it  readil}^  when  heated  with  it,  forming  a  product  which  smelli 
Itkeallyl.  —  Biulodido  of  alljl,  heated  \vith  a  mixture  of  faming  hydro- 
chloric acid  and  mercury,  is  but  very  slightly  attacked,  and  does  not  jjire 
oft' any  appreciable  cjnantity  of  gas,  wbereas  the  compooDd  C*H*I,  yieli* 
when  thus  treated,  ahETidance  of  propolene  ga^.  From  tbe^e  diffeirncef 
actiun,  Berthektt  &  De  Lucn  infer  that  the  body  C'il'^ii  does  not  contaia  the  sarnie  rtilj< 
&%  VH^^l'\  further,  that  since  the  btter  cun  be  produced  by  the  direct  union  i>f  iiidji 
and  allyl,  wliereas  the  former  canjint^  C'tl^P  is  the  true  iodide  of  ally!,  dhUe  C^H* 
is  a  body  nf  tot^illy  different  molecular  constitution.  It  doc«  not  appear  po«idble  Id 
produre  either  of  these  compounds  directly  from  tlie  other.  The  body  left  when  C*H*l' 
is  decompOaeJ  by  be^tt,  is  not  idrnticul  with  iodoTtropyleae  (vid.  anp,),  and  on  the  pUier 
hand*  iodoprnpyleiie  is  capable  of  dissolving  a  coaslderahle  quantity  of  free  l^^HliDe;  but 
the  iodine  thus  dissolved  is  easily  removed  by  the  action  of  cold  potash.  (BeftI 
&  De  Lttca/J  —  Notwithstanding  these  cireufnstnnces,  however,  it  i«  certain  thil 
compound  C*H*l  is  related  to  oxalate  of  allyl  and  ally  He  Hkohol,  in  the  same  m 
CH^l  (iodide  of  ethyl  J  ia  related  to  oxalate  of  ethyl  and  cthylic  ajcuholf  the 
iroc^'ftsea  by  which  each  of  these  iodides  ia  cuuTcrted  into  the  corresponding 
'ng  indeed  ezaotlj  an&logooB. 

Bihromide  of  AllyL   C"H*Br*.  —  Bromine  unites  with  allyl,  prodach 
con&ideral)le  evolution  of  heat;  and  if  the  action  bo  moderated  by  cooli^ 
and  the  potash  added  as  soon  as  the  liquid  begins  to  exhibit  tt©  colo 
of  broniino  and  give  off  hydro bromic  acid,  the  liquid  soon  sol idi ties 
a  crystalline  mass ;  and  if  this  mass  be  strongly  pressed,  then  dissolii 
in  ether,  and  the  solution  left  to  evaporate,  crystals  of  bibromide  of  al^ 
arc  obtained,  which  may  be  purified  by  compression  and  r eery s tall iiatia 
from  ether.  —  They  are  white^  and  have  an  odour  like  that  of  bibromide" 
of  ethylene,  but  fainter.     Tho  compound  is  very  soluble  in  ether,  but 
insoluble  in   water,     it  melts  at  37^  and   if  the  fusion  Is   ineomplHe, 
aolidiKes  at  the  f^ame  temperature;  hut  if  cnnipletcly  melted,  it  docs  aot 
resume  the  stdid  state  till  cooled  several   degrees  lower.      It  tnny  evett 
remJiin  liquid  ut  6^,  and  exhibits  considerable  rise  of  temporuture  at  tba 
momeut    of    solidtficalion.  —  It    is  volatile    without    deconvpositiou, — 
Heated  with  sodium,  it  is  decomposed  and  yields  allyl.     (Berthelot  ^ 
De  Luca,) 


6C    .„. 

3e   , 

Berthelot  &DeLii«a, 
„.     17-9    18*4 

5  H 

5     , 

2  5     .  .  „       2-4 

2  Br   .„.»»„„, 

16U     . 

.-     79.6     78*g 

C«H*Br*..M».. 

......  201     . 

...  loao    w? 

Tei'hromiJe   of  Allyl     Cn-i*Br*.  — Obtained    by   gmdoally    addt^ 
3  pts.  of  bromine  to  2  pt*.  of  iodide  of  allyl,  C'H^l,  cooled  in  a  frceiin 
mixture;  leaving  the  liquid  to  slnnd  till  the  next  dayj  then  washing   ' 
liquid  HCparalcd  from  crystallized  iodide   with  alk^iline  and  aft^rww 
with  pure  water;  dehydnitin;;^;  distilling  (whereupon  it  turns  brown,  aad 
girds  i)i\  iodino*Yai^ours)  \  ag^in  washing  and  di«tilUng  that  whicIi  hii 
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pftflsed  over;  c<)l!ectin^^  apart  that  which  distils  between  210°  and  220"^; 
pooling  the  purple-red  Uquicl  thus  ohlained  to  Q\  wliereupoii  it  solidifies 
in  the  crystalline  state  ;  removing  the  red  niother-licjiior  ;  and  laiitly, 
fusing  and  again  rectifying  the  product.  (A*  Wurtz,  iV.  Ann,  Chim, 
Fhys.  51,  91.) 

Colourlesa  neutral  liquid,  having-  a  not  unpleasant  odour*  Sp.  gr 
2*436  at  23.  Solidifies  hetow  10°  {by  slow  cooling,  it  yields  shining 
prisms  which  melt  at  16").  Boils  hetween  217^  and  218^  Alcoholic 
potash  converts  it  into  an  ethereal  liquid  which  boils  at  about  13 J''.  — 
(Wurtz) 


fi  C 36 

&  H 5 

3  Br 240 

C«^H«Br3    _ _  281 


Wartz. 

12*81 13-11     ....     I3'05 

1:8     .....*„       1*8&     ....       1*65 
65-41     ,.  84-34 


100-00 


I 


This  compound,  CAlkd  imtribromh^drin  by  B^rthelot  and  De  Luca^  is  {aomprie 
with  terbrombydriii  obtainc^d  by  the  action  of  PBt^  on  bibromhydriu  or  cjiibromhydriii 
and  witb  bibr<>tuide  of  bromopro|iylcne  (|i.  552).  — From  tbe  former  it  differs  by  its 
boiling  point ;  from  the  latter  by  its  boiling  point  and  ap«diic  gravity,  by  wUdifyin^ 
■boT«  0^1  and  by  iubebaviour  with  alcoboiiti  potasbi  with  ammonia,  with  oxide  of  ailvisri 
and  with  sodiura. 

Terbromidc  of  allyl  is  converted  by  almholie  potash  into  an  ethereal 
liquid,  which  hoila  at  135**,  (Wurtz.)  —  Ammonia  converts  it  intt> 
biororiiallyhjmine,  N(C*H*Br;',H*  and  bromide  of  ammonium  (Simpson, 
p.  541*);  bromide  of  hrouiopropykne,  on  the  other  hand  l§  converted  hy 
ammonia  into  bromide  of  ammuniurn  and  the  compound  C*'H*Br* 
=  C«H*Br*,C''H*Br».  {Simpson,  p.  552).  With  moist  oxide  of  iilver, 
its  yields  bromide  of  silver  and  glycerine: 

CIPBr*     -^     3AgO     +     3H0     •     3AgBr     +     C*H"0« 


Bromide  of  bromopropylene  treated  with  silver-salU  doei  not  reprodoee  ptUccKne* 
(Berthelot  and  De  Luca,  iV.  Ann.  Chim,  Pk^8,  52.  441).  —  Terbnunide  of  allyl 
18  decomposed  by  sodium^  yielding  ally!  and  bromide  of  sodium,  but  it  i^ 
difficult  to  remove  llie  whole  of  the  bronjine.  —  Bromtde  of  bromopropyleno 
treated  with  sodium,  yields,  not  ullyl,  but  bibromopropylene,  C^H^Br^.  (Berthelat  & 
De  Luca.) 

tCarhonaie  of  AlhjL  CO*,C*H*,  is  obtained  by  the  action  of  sodium 
00  oxalate  of  a!ly(»  carbonic  oxide  being  evolved  at  the  same  time 
[C*0",{C»H7  -  2C0  ==  2(C0*,C*H*)].  It  ]fl  a  coJoiirless  oil,  lighter 
than  water^  and  having  an  aromatic  odour.  (Cahoura  Sl  Hofmann.)  It 
18  aho  produced  by  the  action  of  iodide  of  allyl  on  carbonate  of  silver. 
(ZiniQ.) 


I 


AllyhxdphHne  Add,  C*H'S»0«  -  Oll'M ,S'Q\  —  8uipha(e  ^f  Alh,l 
and  HydroffUH.  —  Sufphailiftit  Atiit.  —  When  ally  lie  alcohol  is  added  hy 
drops  to  ahont  an  equal  volume  of  strong  sulphuric  :ieid,  the  mixturo 
becomes  hesited  without  blackening;  and  on  adding  7  or  8  tiints  the 


k 
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Tolume  of  water,  and  neutral  1:51  ng  with  carbonate  of  baryta,  tbe  liquid 
yielJa  by  evaporation  white  shining  crystals  of  allylsQlpliato  of  boryU. 
(Cahours  and  Hofraann.) 

[Caboura  &  Hoffimaniu 

6C 38        ...     17-54 

5  H     .„ &        ....       2-43 

Ba   , ^ 68'6     ....    33-33 33*11 

2  S 32        .  .     15-55 

8  0 ........„,     64        ....    31-15 

CWBa.^O'  205-5     ...  100*00 

AUf/hanthic  Acid,  — Allylic  alcohol  roLxed  witli  potash-solution  i 
bisulphide  of  carboM,  yields  a  body  which  crystallizes  in  yellow  nee<?l< 
closely  resembling  those  of  xanthate  of  potash.   (Cahours  and  Hofmann.) 


Cyanate  o/AUr/l.  C*N(C*H»)0^,  —  Produced  by  the  action  of  iodide  of 
allyl  on  cjanate  of  silver.  The  heat  produced  by  the  reaction  ia  soffieieat 
to  distil  over  nearly  the  whole  of  the  vohitile  product. 

Transparent  colourless  liquid  luiving  a  pungent  odour  like  that  of 
cyanate  of  elbyl,  and  intensely  tear-exciting.  Boils  at  82'',  Vaponr- 
denmty  3045.     (Ca hours  &  Hofiii£tnn.) 


8C 

5  H 

.     48     . 
.       5     . 
.     14     . 

.     16     .. 

...    57-83    ... 
...      6*02     ... 
,..     16*86    ... 
..     19-2^    .. 

C.&H. 

57  75 

6*13 

16'71 

I»'41 

C-T«potir 

O-gTU 

Vol. 
....     8     ... 
«..     S      - 
....     1     .. 
....     1     ... 

D.a.i^ 

.   0-34^ 

N    

2  0 

....    0-^706 

.....     1109a 

CiPKO^  .. 

.     73     . 

,..  lOO'OO    .. 

lOO'OO 

2     ... 

.^  ktm 

1 


i^ 


Cyanate  of  allyl  dissolrea  readily  in  ammonia,  with  evolution  of  beat, 
and  the  solution  when  evaporated,  yields  crystals  of  allyl-urfa.  WiUi 
eihylamine,  it  forms  in  like  manner,  d/ij/l-alh/l-urea.  Distilled  witii 
potash,  it  yields  all^lamine,     (Gab ours  &  Hofmann.) 


Sutphocrjanide  of  AlhjL  CNCC^'H'^jS',  —  Volatile  oil  of  nmatard.  — 
Produced  artificially  by  the  action  of  iodide  of  allyl  on  sulphocyaaidd  of 
potassium  or  sulpbucyanide  of  silver  (x,  42), 


Acttatt  o/AlitfL    C^^n^O*  =  C*H*(C*H*)0'.  —  Obtained  by  distming 
acetate  of  silver  witli  iodide  of  allyl,  and  rectifying  several  times  OfO^H 
acetate  of  silver.  —  Colourless  liquid,  lighter  tlmn  water,  and    ii64f^^H 
insoluble  therein,  but  miscible  with  alcohol  and  ether.     It  has  a  poagvot      ' 
aromatic  otlour.,  and  boils  between  08    and  100^    ^Cabours  ^  Ho6uaj|xu| 
At  105^.     (Zinin.)     Boiled  with  potash,  it  yields  acetate  of  potash  and 
allylic  alcohol.     (Cahours  k  Hofuiauii.) 


IOC 
8H 
40 


Cahonn  &  Hofmanti.  Siniii, 

€0    ....     60-00 59-87 59*66    ^, 

8     ....       8*24     8-09  8-21     ^^      %'f$ 

S2     ....     3176     32-04  3213     ....     tlTl 
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ButyraUofAllyl.  C^ITH)*  =  C«ir(C*H»)0*. -^  By  distilling  buty- 
nte  of  silver  with  iodide  of  allyl,  an  amber-coloured  liquid  is  obtained, 
"which  is  rendered  colourless  by  rectification.  It  is  oily,  lighter  than 
water,  smells  like  butyrate  of  ethyl,  and  boils  at  about  140^  (Cahours 
&  Hofmann.)  About  145^  (Butlerow  &  Lenssen.)  Heated  with  potash, 
it  yields  allyllic  alcohol  and  butyrate  of  potasL     It  is  soluble  in  ether. 


14  C 

...    84     . 

...    65-62    ... 
...       9-38     ... 
...     2500     ... 

Cahours  5c  Hofmann. 
65-86    ....     65-51 

12  H 

....     12     . 

9'58              9*48 

4  0 

....     32     . 

24-56     ....    25-01 

CMfli^O*  . 

...  128     .. 

...  10000     ... 

100-00    ....  100-00 

Valerate  of  AUyl.  C"H"0*  =  C^«H»(C«H»)0*.  —  Prepared  like  the 
preceding  compound;  purified  by  rectification  over  valerate  of  silver, 
washing  with  alkaline  water,  and  digestion  with  chloride  of  calcium.  — 
It  is  a  colourless  liquid,  having  an  aromatic  odour  like  that  of  valerate 
of  ethyl,  lighter  than  water  and  insoluble  therein,  but  readily  soluble  in 
alcohol  and  ether.    Boils  at  102^.     Its  vapour  bums  with  a  bright  flame. 


16  C  

96 

....     67-60 
....      9-86 
....     22-54 

Cahonn  &  Hofmann. 
67-40 

14  H 

14 

10-12 

4  O  

32 

22-48 

CWH"0<    ... 

142 

....  100-00 

100-00 

BcnzoaU  of  AUyl.  C»H>W  =  C"H»(C«H*)0*.  —  Obtained  bv  the 
action  of  chloride  of  benzoyl  on  allylic  alcohol,  or  of  iodide  of  allyl  on 
benzoate  of  silver.  —  Amber-coloured  liquid,  heavier  than  water  and 
insoluble  therein,  but  miscible  in  all  proportions  with  wood-spirit, 
alcohol,  and  ether;  smells  like  benzoate  of  ethyl.  Boils  at  228*^.  (Cahours 
It  Hofmann.)    At  242^    (Zinin.) 


20  C  

....    120 

....    74-07 
....      6-17 
....    19-76 

Cahoun  &  Hofmann. 
73-10    

Zinin. 
74-29 

10  H  

....       10 

6-24    

6-44 

4  O  

....      32 

20-66 

19-27 

C»HWO*    .... 

....     162 

....  100-00 

100-00    

100-00 

Otxxdaie  of  AUyl  C"H'^«  =  C*(C«H»)«,0«.  —  Oxalate  of  silver  is 
digested  for  several  hours  at  100%  with  iodide  of  allyl  mixed  with  anhy- 
drous ether,  and  the  product  is  purified  by  a  single  rectification. — 
Colourless  oily  liquid,  of  specific  gravity  1*055  at  15*5^  Smells  like 
oxalate  of  ethyl,  but  with  a  slight  admixture  of  the  odour  of  mustard. 
Boils  between  206''  and  207*^  with  the  barometer  at  754"*<^. 

Cahoart  &  Hoftnann. 

16  C     96     ....    56-47     56-31     ....    5640 

10  H     10     ....       5-88     6*92     ....       6'89 

8  0  64  ....  37-65  37-77  ....  37-71 

C»«H»oO'  „ 170  ...  100-00 100-00  ....  100-00 

VOL.  XIIT.  2  « 


I**^  .. 

gf 

f  R 

9 

IT 

u   _ 

c^PKiy 

m 

8C 

SB 

2N 

to 


4S  

8 

2«  

16 


47-81 

811 

27-86 

16-22 


(?H«!PO^ 


100 


100-00 


TV  eoopostioB  is  Aat  of  thionuiuiie  (x,  57),  in  which  tike  snipbir  b  Rt 
bj  sn  eqvTsloit  quntity  of  axjgm.  '^ 

dnced  bj  the  action  of  ethjlamine  on  cjanate  of  alljl.     CryiUlliji 
beantifnl  prisms  : 


12  C 

12  H 

2N 

20 


C^^^umn  &  Ho6bmb. 

72    ...     56-25     56-12 

12    ...       9-37 0.25 

28    _     21-95 
16    ....     12-43 


CBH«NW    ....  128 


100.00 


amine 


Similar  oomponnda  sre  formed  by  the  action  of  mrfkylaminf,  a 
i/ie  and  phenylamine  on  cjanate  of  alljl. 


M 


:  I.  By  *i«  •*»*  0^  V^AnteA  «xid6  of  lead   on   ^Uwm 


It  TBTJULLTUUMi  647 

^x,  SB).  —  2.  By  heating  cyanate  of  aUyl  with  water,  whereupon  it 

^beooinea  buttery  and  ultimately  solidifies^  or  with  aqueous^ potash,  taking 

oare  in  this  case  that  the  action  does  not  go  too  far,  otherwise  the  sinapo- 

line  disappears  entirely  and  the  product  consists  wholly  of  amine*baae8. 

^The  formation  is  represented  by  the  equation  : 

-  2C«H«NO«         +         2HO        =        2C0»         +         C"H»N«0» 


Cyanate  of  SinapoUne. 

^  aUyl. 

^     ^  The  product  thus  obtained  is  identical  in  composition  and  properties 
with  that  which  is  produced  by  the  action  of  hydrate  of  lead  and  other 
;  bases  on  oil  of  mustard.    (Cahours  &  Hofmann.) 

AUylanUne.    0»ffN  =  N,H»,C«H».—  Cyanate  of  allyl  boiled  for 
^  aome  time  with  strong  potash-ley  is  finally  converted  into  carbonic  acid 
-  and  a  mixture  of  volatile  bases  among  which  allylamine  is  found  in 
considerable  quantity : 

C8H»N0«     +     2KH0«     =     2(K0,C0«)     +     C^H^N 

If  the  evolved  vapours  are  condensed  in  hydrochloric  acid,  and  the  sola- 
tion  mixed  with  bichloride  of  platinum,  a  pale  yellow  precipitate  is 
ibrmed,  variable  in  quantity  and  in  composition;  and  the  nitrate  yields 
by  evaporation,  splendid  orange-red  needles  of  the  platinum-salt  of 
allylamine.  —  This  base  is  also  produced  by  the  action  of  ammonia  on 
iodide  of  allyl : 


6C     37*0    . 

...     13*68    ... 
...      805    ... 
...      5-31 
...     40-46 
...     37-50    .. 

Cahonra  &  HofiBann. 
12*61 

8  H     8*0    ., 

3-07 

N     14'0    . 

3  CI    106-5    . 

Pt    98-7    . 

37-43    to    37-62 

C«H7N,HCl,PtCI» ....  264-2     .. 

..  10000 

Biallylamine,  —  Impure  allylamine  obtained  by  either  of  the  above- 
mentioned  processes,  is  converted,  by  digestion  with  iodide  of  allyl,  into 
a  crystalline  mixture  of  hydriodates,  among  which  biallylamine  doubtless 
occurs,  though  it  has  not  yet  been  obtained  free  from  the  other  bases. 

Triallylamine.  C"H"N  =  N(C«H»)«.  —  Produced  in  the  decompo- 
sition  by  heat  of  the  hjrdrated  oxide  of  tetrallyliura.  The  distillate  satu- 
rated with  hydrochloric  acid  and  mixed  with  bichloride  of  platinum 
yielded  a  pale  yellow  platinum-salt,  containing  28-37  p.  o.  platinum. 
The  formula  C»H"N,HCl,PtCl»  requires  28-70  p.  c.  (Cahours  & 
Hofmann.) 

THrallylium.  C«*H»N  =  N,(C«H7.  —  The  iodide  of  this  radical  is 
the  chief  product  of  the  action  of  ammonm  on  iodide  of  allyl,  its  forma- 
tion taking  place  even  when  iodide  of  allyl  is  left  in  contact  with 
aqueous  ammonia.    After  a  few  days'  contacti  a  considerable  portion  of 

2  N  2 
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tl.«  iodide  i»  Kenenlly  dii»olir«I  ui<J   the  residual  law  ii  ^_ 

talline  ii»«a  of  .odide  of  tetrallylian,-     The  compound  mar  kt  iuAi 

by  exposure  to  the  a,r  ^beretj  the  adhering  j^h  ijciiwS* 

^Z^^if^Jfi  recrysta|l,«,t,on  from  ah«oI „te' alcohol. - iv  bi-r- 

Bytreatmp    he  io<l.de  w.th  oxide  of  silver,  the  hTi.toloiii. 

of  tetretbylmm.     Its  soluuou  m  hydrochloric  acid  yields  wkhMlxa 
of  pLitin  am  a  pale  yellow  salt,  containing  : 

Cilwiin  &  BWaoa. 
37-57     „    3?-40 

ifS4     aj» 

3-65 
2779 

2iT5   , —  n-m 


24  C     

.*.,.»     14I-0 

20  H    

2a-0 

N    

, 14-0 

5  0 

106S 

Pt    

987 

C»'H»NCl,PtCl*     S8a'2    ....  100-00 

THraUyhrsonlum,  r-*H»A8  =  A»(OH»)*.  —  Prodacd,  t«# 
with  other  compoyntia,  ly  the  action  of  iodide  of  alljl  on  mmki 
potassitiin .  A  number  of  Imui J  producU  are  formed  hmriiif  aa  nfiiat 
offeDiiive  odour,  and  gmduaf I y  rising  in  boilio^  point,  so  that  tE^ii» 
ration  caiinot  well  be  effected,  and  at  the  same  time  a  nfiil  iijirS 
muM  h  obtained  which  is  doubtless  the  iodide  of  tetxallji*«fM» 
(Cahours  &  Hofmann*)  ^ 

Merairallyl  C*H*H^,  —  When  iodide  of  ally!  is  ijntiliil  fi 
mercury^  a  yellow  crystalline  maas  is  formed  from  which  the  ^a&ki 
mercurallyi  is  easily  extracted  by  hot  alcohol  or  ether.  The  aMA 
eolution  deposiu  it  on  coiiling,  in  silvery  scaler?  which  trim  tdkv  whi 
exposed  to  light,  especially  on  drying.  It  is  sparingly  aolnble  a  ^ 
and  nearly  insolnhle  in  water.     At  100"  U  6abllmc«  ti  wto 


shining  rhombic  tables.     At  135''  it  melts,  and  on  cooling  aolidiiki  !• » 
Tr  T  , ,         ,  Strongly  lieftiadj  it  4ie^ 


yellow  crystalline  mass.  If  more  quickly  and  stronoly  JioitlwL  it  Jk^ 
poses  for  the  most  part,  leaving  a  carbouaoeoiui  nseidue  and  riri&f  «f « 
yellow  sublimate. 


G  C  36  ....  S-78 

5H  5  ..„  1-35 

I  127  ..»  34'5l 

2Hg  200  .  54-36 


2  bin, 
^*4f 


The  nleoholic  solution  of  iodide  of  mercorftllyl  la   iliiQijiiiiniif  |f 

nitrate  of  silver,  the  who!e  of  the  iodine  being  eeparsited  lu  iMU> ^ 

silver.      Oxide  of  silver   also  forms  iodide  of   ailvef,  afid  a  iii*^ 

alknline   solution,    which   on   evaporation   yioHs   «    ^yrnfft   ^f*^ 

^k-dVim  mass,  soluble   in  water  and   forming  8a)t«  with  acidt.    WM 

ited  it  sjnells  like  angelica  autl  ^.^arlic.     It  i«  doubUc^  tJie  hfin^ 

le  of  inetcura\Vy\.    ^,Z'\w\\\,  Amu  Phann,  UG,  363), 


BIBROMALLYLAMINE* 
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Bibromallylamine. 

C*»H*Br»N  =  N.H,{C*H*Br)', 
IIaxweil  &  Simpson.    Atm.  Pharm*  100,  362;  PhiL  Mag.  (4)  16,  257. 
Fmnnation*     By  Ibe  action  gf  mnmonior  on  terbromide  of  ullyl : 
2C*H*Br5     +     3NH^     =     N,H.{C*H<Br)=     +     4NH*Br. 

Prqmraticm.  1  voL  terbroiuicle  of  allyl  and  6  vol.  of  a  solution  of 
iimnionia  in  dilute  alcohol  are  heated  together  for  JO  or  I2]iouts  to 
ItiO^  in  sealed  tubes.  —  Bromide  of  aromoniuni  then  separates;  and 
ou  opening  the  tube  and  niixitig  tlie  Bltered  liquid  wilb  a  large  quantity 
of  water,  GibronKiilylaunuc  separates  in  tlic  Ujini  of  an  oil.  To  purify 
tbie  product,  it  is  washed  with  water  and  dissolved  in  hydrochloric  acidf; 
the  filtered  solution  ia  evaporated  to  dryoess  at  100*';  the  reaidu©  is 
dissolved  in  water;  the  liqaid,  separated  by  filtration  from  a  small 
c|aantity  of  oil,  is  again  evaporated  lo  dryness;  and  the  residue  is  washed 
with  ether,  iu  which  the  hydrochlorate  is  nearly  insoluble,  and  dried  in 
vacuo  nver  sulphuric  acid. 

From  the  hydrochlorate  thus  obtained,  the  base  is  separated  by  dilute 
potash  or  ammonia,  then  washed  with  water  and  dried  in  vacuo  over 
sulphuric  acid.  It  is  a  heavy  oily  liquid  having  a  peculiar  sweet  and 
aromatic  taste:  it  fume«  in  the  neighbourhood  of  strong  hydrochlorio 
acidj  and  exhibits  an  alkaline  reaction  witli  litmus  paper. 


12  C 72 

9H    9 

2  Br  „..,„...,.  ICO 

N    14 

C^H'-'Br'N  ..„  255 


Simpjtoti. 
28^25     28-93  to  29*22 

3-53     .......       3*34    ,p    3'86 

62-73 

5*49 


100*00 


Bibromallylamijie  cannot  be  distilled  without  deeoni position. —  Heated 
in  a  sealed  tube  with  iodide  of  ethyl,  it  yields  AyrfrrWrrf-e  of  efA^^^*6^ow 
tdlfjkmiine  N(C'=H*)(C«H*Br)3, HI. 

Bibromallylamine  dissnlvea  very  sparingly  In  water,  but  easily  in 
alcohol,  and  in  sulplHiric,  hydrochloric,  niiric  fir  acetic  acid.  It  is 
however  but  a  weak  ba.'^e,  incapable  of  decompoijing  cupper  or  silver 
fialts,  and  exlubiting  hut  little  tendency  to  form  crystal Hzablo  salts. 

iSiiJpfifify  of  Bihromaiit/lamiiif  is  obtained  by  dissolving  the  base  in 
dilute  iiulphuric  acid,  ix-moviug  the  excess  of  sulphuric  acid  with  car- 
bonate of  barytn,  and  evaporuting  the  Jillered  solution.  It  is  a  gummy 
mass  which  shows  no  teudeocy  to  crystiillijse. 

Hf/drocklorate  of  BiLromaiii/hnjnftf,  prepared  as  above,  is  a  neutral 
^slightly  yellowish  salt,  'vvhich  tables  like  the  base  itself.  It  ilissolvct 
readily  in  water  and  in  aleoliol,  sparingly  in  ether  Heated  to  100^  for 
aoine  lirue,  it  acquires  a  dark  colour,  as  if  from  incipient  decom^Qe,vl\vs\v, 
but  a  much  higher  tcnipcvnture  is  required  to  decmwYtiBc;  \\,  <:ci\v\^^\.^x . 
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It  iublinios  i^rtiaUj  at  160^     Nlimte   of  eilTer,  added  te  Ai 
ioliilion  of  thia  aalt^  throwft  down  the  eblorjue  but  tiot  t^ 


WO «  la    .M 

.    24-59 

24-40 

_              ^  «i 

10  a  _     „.»«»».     10      ....       S-44 

.+n,t,. 

3-e4 

^               _     W 

K ..«^.,   u    ,. 

.       4*80 

^.*.-.., 

4-77 

^                -    *« 

a  ...,,„ 36  5  ., 

,.     1219 

4.liiV*i 

^    li« 

Ifir           .«.„«  160     .. 

.,    54'8S 

,..    sa-^o 

C>'H»ai^,HCL..  292  a  „ 

„   100  00 

Au  aWholie  solittioii  of  hlbromanylamin©,  muted  wiiL  an 
•dalioa  oiwurmrii^  chlonde^  forms  a  copious  wlilt^  preeipttate. 

■isilk|pm«QM  eonoentiuted  fioluiioni  of  bydrocb  )otmt«  of  liifaiwil| 

I  and    bichlorido    of   platinum^  an    orange-jellow   ptvetplilii 

I,  iieftrly  iaaoluUo  in  ab«olate  alcohoL      Dried  at  100^^  llfiifi^ 

blT«%  IS'Td  p.  0.  c-arboD,  2-34  hydrogen,  and  ^1-05  to  31*35  ptelk* 

Ito  Kuvmla  re^uinng  15  61  0^  2- 17  H,  and  21  40  Ft.     (Simpon). 

BrnYL-!UBiioMALLTtAMi3fE.  C**H''NBr"  =  N,C*H*,(C*H*Br)*.— T^ 
hrdrltHlatd  of  tbts  base  is  obtained  by  heating  bibromaUvkmiBi  v^ 
vxi^i>*A  ivf  lOitMe  of  Qlbyl  in  a  aealed  tube,  at  tbe  t^smperatar^  sf  ^ 
water- baih.  T^  bydriodata  tben  sapamtes  as  a  heary  oil  eootaa^i 
hw  vj-vvials  ;  and  oa  «Uatilling  off  the  excess  of  iodide  of  etbyL,  diaslr^ 
lb«  reaiduat  tsall  In  warm  water,  and  mixing  the  solution  witb  potai^elM- 
bibromaOylaniind  separates  as  a  beaYy  oil,  having  an  estremeir  V^ 
and  puu^eut  tai^to  aud  an  odonr  of  &atmeg.  It  b  insoltible  m  inig; 
soluiiW  ill  acid^,  Et  has  an  alkaline  reaction,  and  is  a  atronger  baee  te 
bibri^mallyiauiiiie,  being  capable  of  precipitating  enprin  oxide  fejmib 
«ii»tutio»a  of  ita  mli3.     (Simpson.) 


16  r    ,^„.......  96 

13  H    «».,.  13 

^Br  ,....,  160 

-\    li 

CWH»BiV    ...  283 


Simpjoiu 
3M2     .„„.„     34  21 
459     .„,_       4BJ 

66-53 
1  'J6 


100*00 


Page  365. 

Acrolein. 

GiUTRKR  St  Cartmsll.     Ahh.  Fharm.  112,  1 ;   abstr.  /Voc  Ay.  Aa 


AdioH  of  Water,    Acrolein  mixed  with  two  or  tbi^e  —«. 
of  water,  and  heated  to  100°  for  about  a  week,  i«  gradoaUy 
mmMing  aArjUo  add^  and  a  mm  a^jceeing  neaiij  in 


iiti 


\ 


ifETACHOtEm,  551 

Be<lteQbacIiar's  diBncryl  ruin  (ix,  369);  It  gmvo  by  analyiii  SO-63,  and  06*6 
p.  c.  C;  7'6  acd  7't  H.  Redtenbochrr  fotind  666  C.  and  7'4  H.  It  differs, 
however,  from  RedtCDbacher's  compound  in  tnelting  at  a  lower  tempera* 
tare,  viz.,  60^,  and  solidifying  at  550°.  It  moreover  gives  off  acroleiu 
when  lieatedj  aad  reduces  an  ammooiacal  solution  of  silver. 

E ydrochlomte  of  AcmUin,  C*H*0',HCL  —  Produced  by  paeaing  dry 
hydrocliloric  acid  gas  into  anhydrous  acrolein,  in  a  vesael  surrotinded  by 
cold  water  Tlie  viscid  product  waelied  with  water  and  dried  over  oil 
of  vitriol,  in  vacuo,  yields  liydro chlorate  of  acrolein  as  a  mass  of  white 
velvety  crystals,  which  melt  at  32^^  C.  into  a  thick  oil  having  the  odour 
of  rancid  fat.  It  is  insoluble  in  water,  hut  reatlily  soluble  in  alcohol  or 
ether^  oil  the  evaporatioa  of  which  it  remaiLi.s  u«  a  thick  oil. 


I 

I 


6C     _.«.... 
iSH     

360    , 

VO    , 

16-0     . 

..     38-92 
..       641 
..     38^37 
,.     17*30 

Gcuthcr&CaitmelL 

3932 

,.  „„       5'78 

CI 

2  0 

35-88 

C«H*0=,HCI 

92-5     . 

,.  100-00 

The  deficiency  of  chlorine  and  ejccess  of  caibon  probably  arose  from  the  preaenoe 
^  of  a  rcMnoDs  modification  of  acrolein,  like  disacryl- resin. 

Hydrochlorate  of  acrolein  ia  resolved  by  heat  into  acrolein  and 
liydrochloric  acid.  It  is  not  apparently  altered  by  boiling  with  water, 
o?  by  the  action  of  dilute  solutions  of  the  alkalis.  Heated  with  ammonia 
to  100''  in  a  sealed  tube,  it  yields  chloride  of  ammoniura  and  acrolein- 
ammonia.  Strong  hydrochloric  acid  decomposes  it,  setting  the  acrolein 
free;  a  similar  action  is  exerted  by  dilute  sulphuric  or  nitric  acid, — - 
Hydrochlorate  of  acrolein  in  alcoholic  solution  does  not  combine  with 
bichloride  of  platinum,  and  very  elowly  reduces  a  boiling  ammoniacal 
solution  of  nitrate  of  silver. 

Gaseous  hydriodir  acid,  passed  into  acrolein,  eiertij  a  violent  action 
attended  with  a  hissing  noise,  like  that  of  red-hot  iron  plunged  into 
ivaten  The  product  is  a  resinous  bodvj  which  is  insoluble  in  alcohol, 
ether,  acids,  and  alkalis,  and  gives  off  iodine  when  heated,  or  when 
digested  with  bisulphide  of  carbon. 

Metacroleik.  —  Hydrochlorate  of  acrolein,  heated  with  hydrate  of 
potash,  gives  off  hydrogen,  and  yields  an  oily  distillate,  which  eoliiiifies 
m  magnificent,  colourless,  needle-shaped  crystals,  cousisting  of  meta- 
crolein,  a  compound  isomeric  or  more  probably  polymeric  with  acrolein, 
(Analysis  J  63'9  p.c  C,  and  /'4  H  ;  by  calcuUtion,  64 "29  C,  und  7^14  H.  The  e?olii- 
tion  of  hydrog:eu  im  the  Tormation  of  this  compoand  is  due  to  a  aecoudary  action,  part 
of  the  acrolein  being  at  the  mmt  titne  converted  mto  acetate  and  formiate  of  potash.) 
Metacrolein  is  lighter  than  water,  has  an  aromatic  odour  and  a  cooling 
taste  with  burniu^  after-taste.  It  melts  at  50",  solidifies  at  about  45^, 
and  volatilizes  a  little  before  melting,  so  that  it  may  be  distilled  with 
vapour  of  water.  By  heat  it  is  changed  into  common  acrolein.  It  is 
nut  afi'ected  by  dilute  alkalis,  but  when  heated  with  mineral  acids,  it  is 
changed  more  or  less  into  acrolein.  In  a  stream  of  dry  hyiirochloric  acid 
gas,  it  melts,  and  is  convened  into  the  hydrochlnrate  of  acrolein  above 
described.  Hence  it  is  probable  that  the  compound  so  uamed^  is  really 
B    a  hydrochlorate  of  metacrolein ^  perhaps  C^*H*0*,2HC1. 
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Ifi/drlodaU  of  Md^crolem  is  produced  by  passing  dry  hydriodic  i 
^jas  over  metacrolein,  as  a  lieavy  yellow  Ijqnjd,  which    resembles 
hydrocblorate  in  taste  and  appearance,  and  after  washing  in  water,  she 
a  tendency  to  crystallize  at  ordinary  temperatures*     When  placed  ore 
oil  of  vitriolj  it  decomposeSj  turning  browu  and  giving  off  iodine* 


Pago  397. 


Bromide  of  Propylene.    C*H«Br». 

Accordiug  to  Wurtz  (N,  Ann.  Chim,  Phj/s.  52 p  84),  th©  prooeas 
given  by  Dusart  (Compi,  rend.  41,  495),  for  preparing  this  compound, 
viz.t  to  distil  a  mixture  of  equivalent  quantities  of  acetate  and  oxalate 
of  lime,  and  pass  the  evolved  ga^ea  into  bromioei  does  not  yield  a 
good  product.  Better  results  are  obtained  by  Reynold's  method 
{Chan,  ^oc.  Qu.  /»,  3,  HI),  of  decomposing  amylic  alcohol  by  h«ai. 
\VuTtz  passes  the  vapour  of  amylic  alcoliol  through  a  porcelain  tobe, 
heated  to  a  temperature  between  bright  dud  dull  redness;  pa^seea  th# 
rejjuking  gases  through  aqueous  potash  (which  retains  undecompoMd 
amyl-jilcohol  and  Itaitid  hydro  carbon  is)  ;  receives  the  propylene  cm 
in  large  flasks  standing  over  water ;  theu  introduces  liquid  brommt 
into  the  flasks,  which  is  thereby  almost  immediately  decolorised;  and 
eubjects  the  crade  bromide  of  propylene  thus  obtained  to  fractional 
disuHation.  Between  125''  and  138  ,  a  mixture  of  bromide  of  ethyleno 
and  bromide  of  propylene  pasi^es  over;  between  138^  and  150%  noarir 
pure  bromide  of  propylene;  the  portion  which  distils  between  150^  and 
200""  contains  also  bromide  of  butylene  ;  above  2QQ^,  the  radidne  ^tu  off 
vapours  of  hydmbromic  acid. 

Bromide  of  propylene,  purified  bv  repeated  fractional  reotiBcftiion» 
is  a  colourless  liquid,  which  smells  like  chloride  of  ethylene  and  bolU 
between  140^  and  145^,  nearer  to  the  former.  A  poriion  boiling  btcvraa 
137°  and  140*^,  gave  by  iiDu])>is  IG'ISG  p.  c.  CArbnn,  iind  2-87  hjilrufen;  muflhtr 
portion  boiling  between  140"  and  H4%  gave  18*15  C,  and  5-04  U^  the  foiwoli 
C«H*Br  miuirinp  17'8i  C,  mid  298  H. 

Bromide  of  propylene  heated  with  2  At,  acetate  of  silver^  yields 
atxtate  ofpropt/hne,  C'H*,(C*fl*0*)*0*,  from  vfhich  propi^lic  f^lycoi  may  Iv 
obtained  by  distillation  with  potash.     (WurLz.) 

Bromide  ofBt'otrnpntp^fkne.     C*H*Br,Br'.  —  «.  Bromide  of  propykM 
IS  but  very  sluwly  uttuckod  by  bromine.     To  replace  ]  At,  hydrtJi 
in  it  by  bromine,  it   \h   necessary  to  pans  vapour  of  bromine  int^  n  h 
flask  in  which  bromide  of  propylene  is  kept  in  a  state  of  il 
that  the  two  bodies  may  mix  in  the  state  of  vapour,  the  brns 
-        loti  uncoiubincd  bein^^oandensed  in  a  cooled  receiver,  and  ooiiunn 


pantd  through   the   nppnmtus  till  the  proper  quantity  of  it  lias 
absorbed*     This  product  la  tti^i^  ^^ixx^iai  ^  (ractional  diatilUtion- 
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Boils  at  about  105^     Has 


Colourlees  liqpitl.  of  sp.  gr.  2'392  at  23' 
»  very  irritating  and  persistent  odour. 
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This  compound  acts  with  tolerable  facility  on  eiiver-salts.  When 
it  Is  ilifliilled  with  acetate  of  eiker,  the  principal  product^  appears  to 

consigt  of  an   acetic  ether  of  the  glycol  C*H*0*,  viz.  ^ XosniAt  /  ^*'  tho 

compound  C*H*Br,Br'*  first  givin|^  up  an  atom  of  liydrobromic  acid,  and 
being  reduced  to  C*H*Br',  and  this  compound  acting  upon  acetate  of 
silver  in  a  similar  manner  to  bromide  of  ethylene  or  bromide  of  j>ropj- 
lene.  —  At  the  same  however,  a  sccoudarv  reaction  is  observed,  resulting 
in  the  fonnation  of  a  small  quantity  of  triacetin,  C*H^(C*H^O')^0^ 

fi.  A  compo*ind  isomeric,  if  nut  identical  with  the  preceding  ;  is 
obtained  by  treating  bromopropylene  or  bromide  of  allyt,  C*H*Br 
(ir,  398),  with  bromine.  This  compound  absorbs  bromine  with 
avidity  ;  and  if  it  be  placed  in  a  vessel  sarrounded  with  a  frigorific 
mixture^  and  bromine  added  by  small  portions  (4  pts:  bromine  to  3  pts. 
bromide  of  allyl),  the  reaction,  which  h  at  first  very  violent,  becomes 
moderated  as  the  addition  of  the  bromine  is  continued,  and  at  length 
there  is  obtained  a  liquid,  which,  after  being  washed  with  alkaline  and 
then  with  pure  water,  and  dried  over  chloride  of  calcium,  distils  entirely 
between  li)0^  and  WQ^,  tho  greater  part  pas&iog  over  at  195"". 

The  compound  thus  obtained  ia  a  colourless  liquid^  agreeing  in  compo- 
sition {12' 56  to  12*61  p.  0.  carbon,  and  TT^  to  1*89  hydrogen),  si>ecilic 
gravity  and  boiling  point  with  the  preceding  ;  but  it.^  odonr  is  less 
irritating,  being  more  like  that  of  chloroform,  and  it  acts  less  quickly  on 
eilver-salts.  When  immersed  in  a  feezing  mixture,  it  remains  j>erfectly 
liquid.     (WurtjE.) 

These  two  compounds,  a  and  p,  are  isomeric  with  ierhromidr  of  aUyl^ 
C*H*Br*  (p.  544),  obtained  by  the  action  of  bromine  on  the  compound 
C*H*I  ;  but  they  differ  rrom  it  in  their  reaction  with  silver-salt?. 
Terbromide  of  allyl  distilled  with  acetate  of  tuilveTj  yields  triacetin 
(C*H*)''(€*H=^0')W;  but  bromide  of  bromopropylene  /^,  distilled  with 
acetate  of  silver,  does  not  yield  a  trace  of  liquid  volatile  above  200**  (tria- 
cetin  boils  at  208°).  Bromide  of  bromopropylene  a  yields,  as  the  principnt 
product  of  its  reaction  with  acetate  of  silver,  not,  na  already  observed,  a 
triatomie  acetate  or  glycerin -com  pound,  but  ii  biatoniic  acetate,  or  glycol 
compound.  And  bromide  of  bromopropylene  fi,  appears  to  act  entirely 
in  the  latter  way,  not  yielding  a  tmce  of  triacetin;  in  fact  the  liquid 
produced  by  the  reaction  distils  wholly  below  200^,  whereas  triacetin 
boils  at  2m\     (Wurtz.) 

Both  these  compounds  a  and  §  are  likewise  distinguished  from  ter- 
bromide of  allyl  by  their  behaviour  with  ammonia  and  with  todiuro 
(p.  54a). 
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gives  np  2  At.  carbon,  which  are  given  off  ab  carbonic  acid,  and  yields 
products  similar  to  those  derived  from  the  4-oarbon  gljool.  —  2.  A  slower 
and  more  regular  action  is  obtained  by  dropping  an  anaeons  solation  of 
propjrlic  glycol  on  a  mixture  of  spongy  platinum  and  platinum  black. 
In  this  casCi  the  chief  product  of  the  action  is  lactic  acid  : 

C«irO<    +    40    -    2HO    +    e»H«o«. 

A  small  quantity  of  glycolic  acid  is  likewise  formed.  —  3.  Propylic  glycol 
may  also  be  ozidiMd  by  permanganate  of  potash,  and  in  that  case  the 
obief  product  of  the  oxidation  is  acetic  acid.  —  When  propylio  fflycol  is 
lieiUed  to  about  25Qr^  with  hydrate  of  potash,  hydrogen  is  evolved  and 
oxalate  of  potash  is  formed,  together  with  a  smaller  quantity  of  another 
•alt  which  appears  to  be  lactate.  —  4.  Pentachloride  of  phosphorus  acts 
violently  on  propvlic  glycol,  even  when  cooled  by  a  freexing  mixture, 
producing  hydrochloric  acid>  oxychloride  of  phosphorus,  and  chloride  of 
propylene : 

cra«,H2,o*    h   2Pci»   -   2HCI   +   2Po«ci«   +   c«n«ci». 

5»  Chloride  of  zinc  exerts  a  dehydrating  action  upon  propylic  glycol, 
producing  propylic  aldehyde  (C«H»0  —  2  HO  =  C«H«0») ;  other  pro- 
ducts  are  likewu^o  formed  resembling  those  obtained  under  similar  circum- 
stances from  ethylic  glycol.  Th«  propylic  nldehyde  formed  in  thi»  rc^tion  yielded 
by  fttmlyfia  6r5  p.  c.  carbon  and  lO'C  hydrof^en,  the  formula  C'^ITO^  requiring  62' I  C 
•cd  10*3  H ;  the  exceu  of  hydrogen  probably  aroM*  from  the  prenence  of  a  little  water. 
—  6.  Propylic  glycol  dissolves  sodium,  with  evolution  of  hydrogen. 

Combinationi.  Propylic  glycol  dissolves  in  all  proportions  in  water 
and  in  alcohol.  It  is  insoluble  in  a  small  quantity  of  etherf  but  dissolves 
completely  in  10  or  12  times  its  volume  of  that  liquid. 

£iae$iale  of  Propylene.  C"H»0''=C«HVC*H»0»)»,0*.— Prw/^/yco/ 
iiaeetiqM,'^  (Preparation,  p.  554.)  —  It  is  purified  by  repeated  fractional 
distillation,  that  portion  being  collected  which  boils  above  180^. 

Colourless  neutral  liquid,  emittinff  the  odour  of  acetic  aoid,  especially 
wben  warmed.  Sp.  gr.  1*100.  Soils  at  186^9  under  a  pressure  of 
0*768  met. 

Warts. 

UC  84     ....    52-5    52-6 

12  H  12    ....       7-5    7-6 

8  O  64     ....    400    39-8 

C^H^O"    ....  160    ....  100-0     100*0 

The  compound  is  easily  saponified  by  potash  or  baryta.  0*438  frm.  of 
the  liquid  heated  in  a  aealed  tube,  yielded  a  liquid  which,  when  freed  from  exceM  of 
baryu  by  carbonic  acid  and  precipiUted  by  sulphuric  acid,  gave  0*656  grm.  sulphate  of 
baryta,  corresponding  to  205,  that  if  to  wy  2  At.  acetic  acid. 

Biacetate  of  propylene  is  insoluble  in  a  small  quantity  of  water,  but 
dissolves  in  about  10  times  its  volume  of  water,  forming  a  solution  whioh 
is  neutral  to  the  taste,  but  slightly  acid  to  test  paper.  —  It  dissolves  in 
all  proportions  in  alcohol  and  in  ether. 
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We  may  here  dMcnbe  the  glycols  of  the  botyl  and  mmjl 

Hydrate  of  Butylene  or  Butylic  Glycol 

WvRtz,    y.  A7in.  Chim,  Pkyi,  55,  452. 

Prepayation,     Biat^etate  of  butylene  is  obtained  by  heatiofi 
of  bulylene  C^H'Br^  with  acetate  of  silver,  exhausting  the  pmael  ^ 
ether,  and  submitting  the  solution  to  fractional  difitillntion  ;  uidtkiipv 
duct  distilled  with  pulvprtjsed  hydrate  of  [votash  added  by  anuJl  fwrtk*^ 
yiehls  butylic  glycol,  which  may  he  jmrrfied  by  anotber  difiiillalioo  «i 
the  pulverized  hydrate  of  potasb,  and  subsequent  rectifiration  p«y  «■" 
The  decomposirion  of  the  biat^etate  might  »l*o  be  efftHrted   by  lHiryts-w«ref ;  li 
use  of  that  alkali  is  less  atlvanta^eoua,  becauae  a  coti»ider«ble  quantity  of  the  I 
i;1yco!  in  logt  diiring  ilic  e?aporatioa  of  the  mixture  of  acetate  of  baf7ta  udl 
glycol  over  the  wutcr-bath» 

FiopeHies.      Thick,   colourless,    inodorous    liquid,    having  g 
aromatic  taste.     Sp    gr.  1  048  at  0^     BoiU  at   JS3^  or  18-1%  ifct  1 
and  fitem  of  the  thermometer  boiug  surraiinded  by  the  t'apour*     Tij 

dcDsity  3  "188. 
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Nitric  acid,  even  if  dilute,  strongly  attacks  butylic  glycol,  p^'ulMg 
oxalic  acid  ;  but  if  tlie  action  be  made  to  take  place  very  alowly,  it  vIr 
the  acid  and  the  glycol  are  dispensed  in  separate  lajyen  an  a  uarrv* 
cylinder,  butylactic  acid  C^H^O^  is  produced  as  weU  as  osatie  mi^ 
On  evAporalini^  the  arid  liquid,  red iisol ring  tii  water  and  neutralitiiif  with  ^kt^l 
then  evaporntiiig  the  liitrate,  treating  the  refidue  with  alcohol,  a»«l  prMp«|id^#i 
alcobohc  solution  with  chnlk  ;  strain  Altrrini;  and  evapijrahng,  tfraftfig:  tilt  toi^ 
with  water*  and  neutniliiing  the  w«irm  ttc|ueous  extract  with  bydroc4rbaitate  of  Si^^ 
a  talt  wfts  obtained  winch  g^ave  by  anaiysia  314  p.  g.  carbun*  mnd  fi't  ^y^n^M^dt 
fnmmla  of  butylacetate  of  zincC^H^ZnO^  requiring  :i6'4  p.c.  C  and  i*\  ii*<.^Blt|fr 
glycol  h  decompoi»cd  by  caustic  potash  and  soda,  thou^b  leg*  CMilf  m 
ethyl ic  glycol,  with  evoJutiou  of  hydrogen  and  forntaticNi  of  osmlkibA 
and  other  products, 

Ikitylic  glycol  ia  soluble  in  all  proportions  in  water,  alfoliel»  ^ 
ether.  Its  suluhility  in  ether  distinguit^hes  it  from  the  etiijbe  iW 
propyl ic  glycols,  which  are  but  sparingly  soluble  in  that  li^aid. 


Biacttateof  Bntyltne,     C^  H»'0»  =  Cni*(C*H»0*)\0**— 
diacehq^te,  —  Obtained  by  the  action  of  bibromide  of  butylec 
aUvor,  and   purified  hy  subjecting  to  fractional  dit^titlation 

the  volatile  product  which  boils  above  HO",  collecting  apan  , 

dmtils  above  100^,  t^tUfytng  it  hy  acetate  of  ailvery  and  again  diiltUit^ 


ion  the  Mtiai  ml 

apantWvIki    I 

fttUit^      I 


AMYLIC  GLYCOL, 

Colourless  oily  HfjuU,  odourless  when  cold,  but  smelliog  faintly  of 
acetic  acid  when  heated.     Buib  at  about  200^. 

WuTti, 

16  C 128     ....     53"17     , 63'6r»  to  54*88 

14  H 14     .*.,       8-04 8-09    „     8'29 

8  O    ..,„ 64     „»    U'79 

C«H*(C*H»03)^O'*      20G     .,..  lOO'OU 

Easily  decomposed  by  alkalis  into  acetic  acid  and  batylic  glycol. 
Insoluble  in  wator;  soluble  m  alcohul  and  ether. 


Hydrate  of  Amylene  or  Amylic  Glycol. 

WuRTZ,     -lV,  An7L  Chim.  Bhjs,  55,  458. 

Preparation  similar  to  that  of  the  preceding  compounds.  The  bro- 
mide of  amylene  required  for  tbe  ptirpos'e  ia  obtained  by  adding  bromine 
in  Fucce^sive  amall  portions  to  rectified  amylene  contained  in  a  long- 
necked  fla^k  surrounded  by  a  freezing  mixture.  On  rectifying  the 
product,  the  greater  pitrt  distils  between  1 70'' and  180°,  but  is  at  the 
game  time  partially  Uecompoaed,  with  evolution  of  hydrobromic  acid. 
Hence  it  is  better^  when  the  product  id  to  be  used  for  the  preparation  of 
amylic  glycol,  to  stop  the  distillation  when  the  temperature  rises  to  160^, 
and  treat  the  residuCj  without  further  puniication,  with  acetate  of  silver 
mixed  with  glacial  acetic  acid.  This  reaction  takes  place  easily  at  ordi- 
nary temperatures,  giving  rise  to  great  evolution  of  heat.  *—  The 
acetate  of  amylene  thus  obtained  is  decomposed  by  distillation  with  dry 
|K>tash,  as  in  the  preparation  of  hutylio  glycoL 

FmpeHm,  Colourless,  very  syrupy  liquid,  having  a  bitter  tasto  with 
aromatic  aftertaste.  When  cooled  by  a  mixture  of  solid  carbonic  acid 
and  ether,  it  solidi&es  into  a  hard  transparent  mass.  It  does  not  aifect 
polarized  light.  Sp.  gr,  0*087  at  0^  Boils  at  177"^  and  distils  without 
alteration. 
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Amylic  glycol  when  pure  is  solublo  in  water  in  ail  proportions.  Knot 
<!miefpHf  prepftrMl,  it  leaves  wlicti  Uif solved  in  water  ii  few  oily  drops  of  a  compound 
whloh  Tai«ei  itn  buiiiug  i>Qxnt. 


L 


558 


ADDlflOKS  TO  VOL.  K. 


The  fiqueous  solution  turns  acid  when  exposed  to  the  air  in  eoiiia«t 
witli  platirmni-black,  yielding  chiefly  carbonic  acid,  with  only  a 
quaDtity  of  a  fixed  acid,  appareutly  butylactic  acid.  It  it  mnvksblel 
the  slow  axidiition  of  the  glycols  under  the  mflueace  of  platinum -bltckt  it  Ic 
as  the  molecule  i&  more  complicutcd.  £t hylic  glycol  thus  treated  is  cssUy 
inln  glycolic  acid ;  the  conversion  of  propylic  glycol  into  lactic  mdd  is  more  < 
talcing  pbce  only  under  peculiar  conditions ;  and  amy  lie  glycol  yields  but  a  Wf 
small  quantity  of  a  ttxed  acid  belonging  to  the  liictic  arid  series.  —  Amylio  glyOOi 
gently  heated  with  nitric  acid  (14  grm,  of  the  glycol  to  a  mixture  of 
30  grm.  fuming  nitric  acid  and  42  grm.  water)  is  rapidly  oxidized^  yiel^^ 
ing  as  the  chief  product  butylactic  acid  C"H*0^.  The  baryta-talt  of  the  add 
thus  obtained  yielded  28':i3  p.  c,  C,  3*86  p.  c,  H  and  40*00  Ba,  tbc  formoU  C*tFB»g_ 
requiring  27'9B  C\  408  H  and  39^94  Ba  j  tbe  xinc-salt  gave  by  aa&lysifl  34*08  (^" 
35-45  p.  c.  C,  and  5' 10  and  5 '52  H,  the  formula  C^H^ZuG*  requiriDg  35*42  Cj 
516  H. 


Biacftafe  of  Amylene.     Cm'^O*  =  C*''H**(C*H>0*)«,0*.  —  Colouii 
neutral  liquid,  insoluble  in  water,  boiling  abore  200"^,  and  easily  de 
posed  by  alkalis  into  acetic  acid  and  amylic  glycol. 
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Page  402. 

Propionic  Acm*  —  This  acid  is  found  among  the  producU  of  lit 
distillation  of  Iri&h  peat  (Snllivmn,  J^/on/w,  1,  185),  and  in  email  qnaiktilj 
among  those  of  the  fermentation  of  diabetic  urine.  (Kltnger,  Ant, 
Fharm.  106,  18}*  It  likewise  occurs  in  certain  rainenil  waters  (Schewr, 
Ann>  Phiinn.  01),  257  ;  Freeeoius^  J,  pr.  Chfjii.  70,  1);  in  guano  (t.4ietiu^ 
Jnn.  Fharm.  103,  105);  in  putrid  yeast  (Hesae,  J,  pr.  Cfhem.  TU  Of 
and  in  certain  fungi  {Borntriiger,  iV.  JahrL  Fharm*  8,  22i), 


Artificial  Formation,     1.  Sodiutti-ethyl  exposed  to  the  action  of  di| 
carbonic  acid  gas  is  converted  into  propionate  of  soda  (p.  491)  ; 

C*tt*Na     +     2C0-     =     C«H*NiO<. 

The  acid  liberated  from  th»  soda*e»lt  by  distillation  with  «iil|ib«ffle  •ci4  jjriiWJ 
a  silYcr-saU  which  ^ve  by  anttlfBta  19'29  p.  c.  C.  2*71  H  ftfid  S^tS  Af.  1^ 
formula  C•H^\gO^  requiring  19'8<J  C.  2-76  H  and  5$!'67  Ag.  (WankljB  i%mu 
ifoc.    Qu,  /.  11,  103.)  ' 

2.  Fram  Ltfctie  Acid.--V{\xm{Ann.  Pharm.  107»  l^%)  olytmtMd  Igr 
the  action  of  peuUcUorvW  sA  ^kos^jhorua  on  lactic  add  (C*IW^  IB 
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organic  cbloride,  which  be  re^rded  aa  chloride  of  ladyl,  C*H*0*,Cll  it 
gave  by  anilysis  27 '6»  27'b  and  29*3  p.  c.  C,  3*S  mid  3" I  H  nnd  5l>-4  Gl,  ibe  formula 
r^niiriHR  28  3  C.  31  H  and  55*9  Ci.  He  furtber  Btatea  that  it  yieltla  lactic 
acid  when  treated  with  water,  and  chloroladic  ether,  C*H^CI0*,OH\ 
with  alcohol,  Ac<:ordici^  to  Ulrich,  on  the  other  hand  {Chem.  Soc.Qu,J, 
12,  23),  the  formation  of  lactic  acid  from  this  chlaride  by  tke  action  of 
water^  take^  place  only  when  an  alkaline  hase  is  present ;  when  thd 
decompo.sition  is  produced  by  the  action  of  water  alonei  the  product  h 
not  lactic,  but  cJdoropropionic  acid  C*H*C10*,*  and  tliis  componndj  when 
flubjected  to  the  action  of  nascent  hydrogen,  h  converted  into  lactic  acid, 
Hente  Ulricb  regards  the  chloride  in  question  as  chloride  of  chhro- 
propiQu^L 


CB^CIO^CI 

Chloride  of  chloro- 
propiooyL 


2H0 


C«H*CICF 

n 


}o. 


HCl 


Chloropropiooic 
acid, 


Chloropropionie  Acid.  — ^  To  prepare  this  compound,  the  colourless 
fuming  mixture  of  chloride  of  chloropropionyl  obtained  by  heating  dry 
lactate  of  lime  with  pontachloride  of  phosphorous,  is  adde^l  by  email 
portions  to  a  largo  cjnantity  of  water;  and  the  acid  liquid  containing 
chloropropionie  acid  together  with  considerable  t|uaDtities  of  phosphoric 
and  hydroclilorio  acid,  w  evaporated  to  half  its  bulk.  The  distillate  con- 
tains hydrochloric  and  chloropropriocic  acids  {no  lactic  ia  found  in  the  residue)} 
and  on  neutralizing  it  in  the  cold  with  recently  precipitated  carbonate 
of  silver,  and  evaporating  the  filtered  solution  in  Tacuo,  chloropro* 
pionate  of  silver  i^  obtained  in  beautiful  colourlesia  square  prisms, 
containing : 


%  C 36-0 

4  H 4-0 

CI ...,.„ 35-5 

Aj,. 10«0 

4  0 ^».,  3g'0 

C*H^ClAgO* 215^^ 


UlHch. 

16-7 16\'> 

1-9    1-9 

16*5 

501     50-2 

14*B 


100*0 


This  salt  when  heated  gives  off  a  small  portion  of  the  cliloropro- 
pionic  acid  undecom posed,  eo  that  the  residue  obtained  on  ignition 
contains  a  little  metallic  silver  mixed  with  the  chloride.  It  is  much 
more  soluble  in  water  than  propionate  of  silver,  and  is  but  little 
blackened  by  light.  On  boiling  the  aqueous  solution  or  evaporating  it 
over  the  water-bath,  chloride  of  silver  ia  deposited  and  lactic  acid  is 
doubtless  formed. 

Chloropropionie  acid  is  reduced  by  nascent  hydrogen  to  propionic  acid, 
—  When  the  crude  chloride  of  chloropropionyl  *  still  containing  oxy- 
ehloride  of  phosphorus,  is  made  to  flow  gradually  into  water  contained  ia 
a  Teasel  well  cooled  from  without,  and  having  at  bottom  a  largo  qurnitity 
of  finely  granulated  zinc,  a  large  quantity  of  hydrogen  is  evolved  by  the 
nmtrml  action  of  the  zinc,  the  water,  and  the  phosphoric  and  hydroclilorio 
acids;  and  by  distilling  this  liquid,  after  the  ©dour  of  the  chloride  of 
chloropfopionyl  and  the  oxide  of  phosphorus  has  disappeared,  a  distillate 
is  obtained,  containing  considerable  quantities  of  propionic  ijcvk,     T\vei 


L 
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Bilvcr-SAlt  prfpftred  from  this  add  yidiled  b^  ftQ&lysU  19*6  p.  c.  C,  2'B  H  iiid  59*9  Hf» 
the  formula  C*H^\gO*  requmng  19'^  C,  2'8  H  »nd  69' 6  Hg*  Thi5  tnetKod  of 
preparing-  propionic  acid  is  rery  productive  and  yields  a  pore  product, 
(UlricL) 

Clihmpmpmutte  of  Ethyl,  0*H*C10*,C*H^  (Wurtx's  cbloroUctato) 
decomposed  by  zinc  and  dilute  sulphuric  acid,  jlelded  onlj  traces  of  pro* 
pionftte  of  ethyl,  but  considerable  (juautities  of  propionic  acid,  the  pro- 
pionic ether  being  resolved  at  the  moment  of  its  formation  into  propionic 
acid  and  alcohol.     (Uiricb.) 


Page  441. 

But^racetic  acuL  This  acid,  which  is  isomeric  with  propionic  acid,  maT 
he  prepared  by  the  direct  union  of  its  coiistitueuts.  When  dilute  snlplionc 
acid  m  gradually  added  to  au  EU[ueoa3  solution  of  an  acetate  and  a  holy- 
mte,  in  equivalent  proportions,  the  two  acids  combine  as  they  are  liberated. 
The  prodmst,  which  is  butyracotic  acid,  yields,  when  neutraliied  widi 
haryia^  a  salt  which  lias  the  composition  of  propionate  of  baryta,  C*H*BaO* 
+  hf\y  but  crystallines  in  rboniboidal  prisras.^The  Ume-mlthfa  Ukewifii 
the  composition  of  propiouiate  of  lime,  but  crystallites  in  efflor 
regular  octohedrons,  whereas  tbe  propionate  crystallises  in  long  pr 
united  in  tufts,  — The  acid  easily  resolves  itself  into  its  oonatittteot i 
as  for  example,  when  its  baryta-salt  is  decomposed  by  salphmte  of  oopi 
(Nickles,  /V.J,  Pharm,  33,  351). 


Page  417- 

Malonic  Acid.    om'0\ 
Drssaiones.    Comptu  rend,  47,  7<J ;  Ann,  Pkaf*m,  107,  25K 


Foitnalmu     By  the  oxidation  of  malic  acid, 

FrfparafioiL  A  lump  of  bichromate  of  potash  is  intro<liicevl  into 
aomewhat  dilute  solution  of  nmlic  acid,  and  replaced  by  another  a^  foot 
as  its  action  is  exhausted,  the  liquid  being  kept  cooh  Carbonic  acid  ii 
then  evolved,  the  mixture  smells  of  malic  ucid»  and  becomes  first  jtriitiii, 
then  blue,  and  tinally  brown,  when  the  weight  of  bichromate  ad>l«'"" 
nearly  e<^uid  to  tliat  of  the  malic  acid.  The  dilute  and  mode 
hmted  aulution  ia  now  io  W  mVi.^  with  excess  of  tntlk  of  lime  to  i 


MALONIC  ACro. 

pJtatc  tlio  cliromic  oxido  ;  tlie  greenish  filtrate  is  mixed  with  acetate  of 
lead  ;  and  the  precipitate  (containing  a  large  qnantity  of  chroniato  of 
load)  is  mixed  with  just  snfficient  nitric  acid  to  dii«solve  the  malonate  of 
lead.  The  filtrate^  three- fourths  saturated  with  ammonia,  deposits  the 
lead-salt  in  wLite  flocks,  which  after  washing,  may  be  decomposed  by 
eulphuretted  hydrogeu*  The  filtered  liquid  concentrated  at  a  gentle 
heat,  yields  crystalline  laminuL'  of  malonic  acid,  together  with  a  syrup 
consisting  of  malic  acid  containing  chromic  oxide,  from  which  the  crytstals 
may  be  purified  by  draining  and  recry^tullization.  Bimalnte  of  lime  m  also 
slowly  ojcidized  by  bichromate  of  potfl?<h ;  the  product  however,  i&  not  mnlanic  but 
oxalic  acid.  Neither  is  malQaic  lucid  produced  by  the  action  of  peroxide  of  lead  on  free 
malic  add. 


PvopiTim,     Large  rhombohedral  crystakj  having  a  lamiDatcd  strac- 
ture  and  acid  taste.    Melts  at  140°. 


6  C  .., 

4  H 

36      . 

4 

....    34-61     .. 
.„.       3^85     ., 
....     Gl'5i     ., 

Dessaignea. 
.......     34M0 

3*91 

8  O  ..._»«. 

.*     64 

61-61^ 

C^HW    

104 

.,..  IGO'OO     . 

.......  IflO'OO 

Forms  the  second  term  of  the  series  of  hibasic  adds  C'^H'^^^O^,  being  mtennediate 
between  oxalic  acid  C^H^O*  and  sucdnic  acid  C^ii*0''. 

Malonic  acid  givea  off  carbonic  acid  at  150^,  and  distila  without  ro- 
eidue,  being  however,  partly  resolved  into  a  mixture  of  acetic  and  nnaltcrcd 
ina Ionic  acid,  which  may  bo  easily  separated  by  a  second  distiUation. 


C*H^O«      «      C^HW 


2C0-, 


Heated  wttli  oil  of  vitriol,  it  decomposes  v^vlA  becomes  coloured. 


Malonic  acid  dissolves  readily  in  water  and  in  alcohol.  The  concen- 
irated  aqneous  eolation  forms  with  acet.ito  of  lead,  a  pulverulent  preci- 
pitate; with  mecnrous  nitrate,  a  precipitate  which  blackeiiB  when  beatcd;  it 
reduces  chloride  of  gold  when  heated  therewilli.  The  concentrated  solution 
gives  no  precipitate  with  acetate  of  pota«!i,  but  precipitates  the  acetates 
of  lime  and  baryta,  and  nitrate  of  silver  ;  the?e  precipitates  dis'^olve  on 
addition  of  water.  —  Neutral  malonate  of  ammonia  is  precipitated  by  the 
■alts  of  calcium,  barium,  and  mercury,  and  almost  completely  decolorizes 
Besquichloride  of  iron  ;  ammonia  added  to  the  mi^Lttire  throws  down 
ferric  oxide. 

The  neutral  malonatca  «>f  poUtsh  nnA  ammonia  ^n^  deliquescent  but 
may  be  crystallized  in  a  dry  atmoqjhero  ;  the  acid  niahmates  of  tlieso 
bases  cry i; tall ize  readily  in  well  defined  ory.'^tals.  Acid  malonate  of 
ammonia  is  resolved  by  dry  distillation  into  acetuteof  ammonia,  carbonic 
acid»  and  bicarbonate  of  ammonia, 

2Ialmud^  of  baryta  forms  eilky  tufte;  the  limtbiiXi  forma  Email  trang» 
parent  needier. 
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Mabnaie  of  Silver:    G^H^AgH)*,  is  a  orystalline  powder,  whieli  does 
not  blacken  at  the  boiling  heat. 


6  0     S6  ....    11*32 

2H     2  ....      0-63 

2Ag  216  ....    67-92    ........    6797    ....    67*65 

8  0     64  ....    20*13 

C»H»A««0« ........  818  ....  100-00 


P&ge4t59. 

Gyanurate  of  Ethyl, 


A.  Habioh  &  H.  LiMPRioHT.      Ann.  Pharm.  109,  101  ;   abstr^  Ani^ 
Pharm.  105,  395 ;  J.  pr.  Chem.  74,  74. 

For  the  preparation  of  this  compound,  the  authors  adopt  the  method 
originally  given  by  Wurtz,  viz.,  the  distillation  of  a  mixtnre  of  cjannrate 
and  salphovinate  of  potash.  [Wurtz,  {Eep.  Chim,  1,  216),  now  recom- 
mends the  cyanate  of  potash,  as  more  convenient  than  the  cynurate]. 
The  distillate,  which  is  only  partly  crystalline,  contains,  in  addition  to 
cyanuric  ether,  carbonate  of  ammonia,  ethylamine,  cyanide  of  ethyl,  and 
other  products.  The  solution  of  this  distillate  in  alcohol,  after  being 
boiled  till  nearly  clear,  deposits,  first  a  flocculent  precipitate,  and  then 
crystals  of  cyanuric  ether,  which  may  be  purified  by  recrystallization 
from  dilute  alcohol.  —  Cyanuric  ether  is  also  produced  by  heating  bibasic 
or  tribasic  cyanurate  of  silver  to  120**  with  iodide  of  ethyl. 

Properties,     Cyanuric  ether  forms  crystals  belonging  to  the  rhombic 

system.     ooP.  oofx.  i^x.    Ratio  of  the  axes  =  0'4877  :  1  :  0*9407, 

ooP  :  ooP  in  the  brachydiagonal  section  =  128;  Poo  :  ?ao  in  the 
same  =  93°  30.  (Rammelsberg,  Jahresber  d.  Chem.  1857,  273.)  It  melts 
at  95%  and  boils  at  253""  (as  originaUy  determined  bj  Warts) ;  Tolatiliies 
readily  with  vapour  of  water,  and  dissolves  readily  and  without  decom- 
position in  acids,  even  in  concentrated  nitric  acid. 


18  C    

15  H    

108  . 

15  . 

Wurtz. 

...    50-7  60-7    .... 

...      70  7-0    .... 

...    19-7  20-0    .... 

...     22-6  22-3 

Habich  Sc  Umpridit. 

....     50-7  ....  50-6  ..^     eb 
....      8-1  ....     7-1  ..„     71 

3  N    

42  . 

19-7 

6  0    

48  . 

Cy»(C*H*)30«  

213  . 

...  1000  100*0 

Cyanuric  ether  is  not  decomposed  by  distillation  with  pentaehloride 
of  phosphorus.    VfYieii  \)o\\«^  m\Xi  ^VaS^^  \i  is  not  immediately  resolred 
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into  carbonic  acid  and  ethylamine  (aooording  to  the  equation :  CH^KM 
+  6HO  =  3C^H7N  +  6C0^,  but  intermediate  products  are  formedi  which 
are  most  easily  isolated  when  baryta  is  the  alkali  used.  On  boiling  the 
ether  with  baryta-water^  carbonate  of  baryta  is  precipitated,  and  the 
solution,  freed  J&om  excess  of  baryta  by  carbonic  acid,  yields  on  evapo- 
ration,  a  liquid  haying   the   composition  C^*H"N'0: 

C»HWNK)«     +     2H0    =    CWH^WO*    +    2C0». 

This  li<|uid  dissolyes  sparingly  in  water,  readily  in  alcohol  and  ether,  and 
is  resolyed  by  distillation,  between  iTCi^  and  2(M)^  into  oyanate  of  ethyl 
and  biethyl-urea: 

Chlorocyanuric  ether,  C*'H"C1*N*0*.  —  Produced  by  heating  cyanurio 
ether  to  150^  in  dry  chlorine  gas^  as  long  as  hydrochloric  acid  continues 
to  be  eyolved.  It  may  be  purified  by  repeated  solution  in  absolute 
alcohol  and  precipitation  by  water,  and  after  drying  over  oil  of  yitriol, 
forms  a  hard  transparent  mass  which  is  decomposed  by  heat. 

Habich  &  Limpricht 

18  C     108    ....    80-8    ........    30-6    ....    31'9 

11  H U     ....      3-1    ........      3-6    ....      3-3 

4  CI    142    ....    40-4    39-5    ....    400 

3N 42    ....     11-9 

6  0     48     ...     13-8 

C»H»Cl*NH)» 351     ....  100-0  " 

It  is  decomposed  at  ordinary  temperatures  by  alcoholic  potash,  jrield- 
ing  chloride  of  potassium,  carbonate  of  potash,  and  a  substance  resembling 
^hlorocyanuric  ether,  and  having  the  composition  C"H*K31*NH)* : 

C»H>^<N»0«     +     4K0    -    C"H"CI«N«0<     +     2Ka    +     2(KO,CO«) 

The  inbstance  thai  prodaced  yielded  by  analysis  38*9  p.  c.  C,  5*4  H,  and  28*9  Clt 
agreeing  approximately  with  the  formnhi  C'^H^^Cl^NK)^,  which  requires  38*1  C,  4*4  H, 
smd  28*2  CL  The  quantities  of  carbonate  and  chloride  of  potassiam  obtained  oorre* 
•ponded  to  between  13  and  14  p.  c  CO*,  and  20  and  21  CI,  the  aboTe  eqvatioo  reqair* 
ing  12*3  p.  c  C0«  and  20*3  CI. 

HydrochltyrtOe  of  Cyanic  ether.  (?H»N0*,HC1.  —  Produced :  1.  By 
the  action  of  hydrochloric  acid  gas  on  cyanuric  ether.  —  2.  By  the 
action  of  hydrochloric  acid  gas  on  biethylurea,  hydrochlorate  of  eihyl- 
amine  being  formed  at  the  same  time  : 

C«H«(C<H«)5N'0»     +     2Ha     -     (C»NO»C<H*),Ha     +     (C*H»,H«,N),Ha 

It  is  also  produced  by  the  action  of  cUorine  gaa  en  biethylurea. 
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Colourless  liquid,  which  boils  at  05%  and  has  a  peneiratiiig,  tetr- 
exciting  odour. 

Hmbidi&Iimpridit. 

6C     ........ ...    36-0    ....    33-4    . 83-6 

6H 60    ....      5-6    5-6 

N     14-0    ....    13-0    10-8 

Ca 35-5    ....    330    33-4 

2  0    160    ....     150    16-6 


C«H*NO',HCl    107-5    ....  100-0    1000 

Hjdrochlorate  of  cyanic  ether  is  instantly  decomposed  by  watcTi 
yielding  carbonic  acid  and  hydrochlorate  of  ethylamine  : 

C«H»NO«,Ha     +     2H0    -    2C0*    +     C<H7N,Ha. 


Biethylcyanuric  Acid. 
(?*H"N>0*  =  (?N>0«,(OH7,H. 

WuRTZ.    JT.  Ann.  Chim.  Phyn,  50, 120. 
Habich  k  LiMPRiCHT.    Ann*  FhaTM.  109,  112. 

Produced :  1.  In  the  decomposition  of  ethyl-urea  by  heat.    (Wnrtx) : 

3C<H8N»0»        -        C'ni'^NKy        +        C^H^N        +         2NH» 

Ethyl-urea.  Biethyl-cyanuric  Ethylamine. 

acid. 

2.  Together  with  C3ranuric  ether,  in  the  distillation  of  a  mixture  of 
cyanurate  and  sulpliovinate  of  potash  (Habich  and  Limpricht).  The 
mother-liquor  (p.  562),  from  which  the  cyanuric  ether  has  crystallizcil, 
yields,  after  evaporation  of  the  alcohol,  a  brown  viscid  residue  ;  and  on 
boiling  this  residue  with  water,  as  long  as  volatile  bases  continue  io 
escape,  then  precipitating  the  excess  of  baryta  by  carbonic  acid,  and 
evaporating  the  filtrate,  the  oily  body  C^H"JS*0<  (p.  563)  separates  out 
first,  and  then  after  some  time,  crystalline  crusts  of  biethyl  cyan  urate  of 
baryta ;  and  by  decomposing  the  hot  aqueous  solution  of  this  salt  with 
sulphuric  acid,  biethylcyanuric  acid  is  obtained  in  hard  transparent 
crystals  belonging  to  the  hexagonal  system.  It  melts  at  173  >  and 
volatilizes  undecomposed  at  a  higher  temperature. 


14  C  

11  H 

...    84 
...    11 
...     42 

...     48 

....     45-4 
....       5-9 
....     22-7 
....     260 

Htbicfa  H.  Ltmpiirhf  • 

45-1 

.     ...       6*2 

6  O  

C«N»OS(C*H»yH 

....  185 

....  1000 

LIQUID  CHLORIDE  OF  CYANOGEN. 
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Tiie  aoid  boated  witb  baryta-water  in  a  sealed  tube  to  a  tcmperaturo 
above  100"",  yiebls  etbylamiiie  and  carbonate  of  baryta,  but  not  the  oily 
body  C^*H"N^O*.  Fused  with  bydrato  of  potasb,  it  gives  ofl'  etbylaraine, 
and  probably  ako  ammonia. 

Jiietbylcyanuric  acid  dlssolvos  readily  in  etber,  akobol,  and  bot 
wattir,  aparingly  in  cold  water.  —  It  dissolves  easily  in  dilute  aaimonia, 
potasb  or  baryta-water,  but  crystallizes  out  unaltered  wben  tbe  li^juid 
IS  evaporated.  It  does  not  ab^^orb  gaseous  ammonia.  Tbe  nmnioniacal 
aolptioa  forms  wilb  aipric  acetate  a  rose -co  Ion  red  precipitate,  amor- 
pboiis  at  first,  but  soon  becomings  crystal  line,  and  forming  witli  ammonia 
a  blue  iiolution^  whicb  wben  evaporated  deposits  long  blue  needles  of 
varialjltj  composition.  —  Tlie  ammoniacal  Koiation  of  bietbylcyonurio 
acid  format  a  precipitate  witb  metxurotu  nitrate  in  tbe  cold;  if,  bowever, 
tbo  solutions  are  bot,  small  concentrically  grouped  needles  are  deposited 
on  cooling'.  —  Similarly  witb  acetate  Qt  lead;  a  bot  solution  deposits  tbo 
lead-salt  in  nodular  crystalline  masses.  Tbts  salt,  distilled  witb  suU 
pbovinate  of  potasbj  yields  cyan  uric  etber. 

Silmr-mU,  Tbo  animoniacal  solution  of  tbe  acid  mixed  witb  nitrate 
of  silver,  deposit*  tbis  salt  on  cooling,  in  needles  wbicb  may  lao  purified 
by  recrystuilization  from  bot  water.  Tliey  aro  white,  but  gradually 
become  darker  by  exposuro  to  li^lit.  Wbeu  beated,  tbey  melt,  and 
yield  a  sublimate  of  bietbyl  cyan  uric  acid. 

■  Liquid  CMm^de  nf  Ch/ano^fen,  Cy*Cl',  is  produced  in  considerable 

■  quantity,  together  with  tbe  gaseous  cnloride,  when  a  solution  of  cyanide 

■  f*f  mercury  (prepared  by  boiling  prussian  blue  with  mercuric  oxide  and 
water),  is  saturated  witb  chlorine  at  a  low  temperature  ( —  7  ^  and  under), 
and  may  be  condensed  in  a  scries  of  U-tubes  attached  to  tbe  apparatus. 
The  liquid  thus  obtained  boils  at  15^,  and  agrees  in  its  other  properties 
witb  Wurtz's  compouiKb  Its  solution  in  attbydroua  ether  treated 
witb  ammonia,  yields  chloride  of  ammonium  and  cr/anamufej  NCjH', 
(viii,  145); 

CyCi^     -f     2NH»     =*     NII*Cl     +     KCyH^ 

The  cyanamido  obtained  by  evaporating  tbe  filtered  solution  melts  at 
40",  is  converted  at  150"*  into  solid  nietaniine,  an<i  yields  nitrate  of  urea 
wben  its  othereal  solutitm  is  heated  with  a  small  cjuantity  of  nitric  acid, 
{W.  llcnke,  Ann,  liutrnL  lOG,  2m,) 


14  C 

10  H , 

.»,       84     ....     28-7 
10     ....       3-4 

Habich&LimprichL 

28^4 

3-6 

A«   

3  N «. 

6  0     

.,..     im     ..„     3G'9 

...       42     ....     14-4 

48     ....     1G"6 

36-5 

135 

IB^O 

0'N'0«(C*H')=fAg 

....     292     ....  lOO'O 

.,.,....  l(K>-0 
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imdae.     Ueatad  vnb  iIm{ 


Ibi  m^A^r  ojateltaB  h  i^aD  ptina  wh^n   ha  ai|ii«oai  iolktioie 


I  kfiroekihrau 

r  in  laz^  efjitak,^OiB  ^ ^  ^ 

vnie  §m  mOm  Aa  wiiiiM  gf  tii^  niti^te.  ibat  !«li  ia  «l«eoiBfot«j.  vl 
e^>citeaoa  of  akrogea  and  fonaasioa  of  a  ayscaliuable  substance  not  jtt 


\ 


TW  wjJwM  fmiiniMwili  of  oCker  alcoboh  tieftted  in  like  manner  witk  cUaride  (/ 
MccK,  Mar  be  exfwcted  to  jitM  a  series  o£  iKMnolopms  bsees  rvnninc  panJki  «Bh 
i^ckcoBtaBsght»l,alauBeMdkwiat.    (Oms.)  ^ '^ 


Pikge  486. 

Glycerin. 

nisteor  has  shewn  thai  glyeerin  is  always  pitdsoii 
ia  the  akoholie  fiennentation  of  sagmr,  to  the  amount  ^of  aboal  3  fs 
eeat  of  the  sa^ar  deeompoeed;  and  that  it  ooours  in  all  ferwalai 
liqaofSv  e^>eciallj  in  wine  (Compi.  rend.  46,  857;  47,  M4:  ^mi.  Fham^ 
106,  33$). 

A  rtinK-iai   nmnatioH   of  ^/jfofrm.  —  Terbromide  of  aUyl  (p.  54J), 
healed  with  acetate  of  silrer,  yields  triacetin  (ix,  497): 


C«H*Br»       ♦       A«».(C«HX>*)».0« 


TMcvHttideof 


3  At.  acetate  of 
tiher. 


3AsBr       ^       C<H*.(C<H^C3i)',(y 
TriMitia. 
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and  triacotin  difltillod  witli  caustic  alkalis  yiolda  glycerin : 

C5HSCCm«CF)»,0*       +       3KH02       =      C«H*.H«.0*       +       K\CmHP,Cfl 


Triacetm. 


Glycerin. 


3  At.  acetate  of 
potash. 


115  gramraea  of  terbromide  of  allyl,  dissolved  in  5  or  0  times  tlieir 
bulk  of  cryfltalHzable  acetic  acid,  arc  mixed  witli  205  grniB,  of  acetato 
j  ©f  fiilver;  and  the  mixturo  is  kept  for  a  week  at  a  temperattire  of  1 20°  to 
125°.  The  liquid  is  tlien  separated  by  filtrntion  from  the  bromide  of 
silver  prodaced  by  the  decomposition  ;  tlje  tatter  is  waabed  with  etber  ; 
the  filtrate,  together  with  the  wasfiin«;s,  is  lieated  iti  a  distillatory 
apparatus  to  140^;  the  residue  is  neutralized  with  lime  and  digested  with 
ether;  and  the  yellowisb  oil  wbich  remaios  after  evaporating  the  ethereal 
soktioiij  is  distilled,  A  dietilbite  is  then  obtained,  nearly  the  whole  of 
which  passes  over  above  250 ',  tbo  greater  portion  at  268";  it  has  the 
properties  and  composition  of  triaoetin.  {It  gmfc  by  analyiii  4  9' 12  p*  c*  carbon, 
and  G'^JO  bydrtJgen;  th**  formula  C^'^H^^O^*,  requires  4D'5t  carbon,  and  G'42  hydrogen*) 
To  prepare  glycerin  from  the  triacetin  thus  produced,  the  latter  is 
decomposed  by  baryta- water;  the  liquid  is  freed  from  excess  of  baryta 
by  mca-Tis  of  carbonic  acid,  iind  evaporated;  tho  residue  is  treated  with 
anhydrous  alcohol  cantaining  a  little  ether ;  and  the  solution  thus 
produced  is  evaporateiL  Glycerin  then  remains  in  the  form  of  a  syrupy 
liqnid,  very  soluble  in  water  and  alcohol,  insoluble  in  etber. —  After  being 
distilled  in  vanio,  it  exhibiled  the  sweet  taste  of  ordinary  glyctrin,  and  gave  by  aniilyi^ia 
39' 7 7  p*  c.  carbon,  and  8'95  liydrogen,  the  formula  C^^H^O'',  requiring  a&'13  and  8-69. 
Treated  with  bitiiodidt:  of  phoBphoruSi  it  yielded  iodide  of  allyb  (WurtSi  iV«  Ann* 
CAim.  Phyt.  51,  97.) 

Bromide  qf  ^remopnpiflgne,  C*H*BriBr*  (p»  553),  which  is  iBomeric  with  terbro- 
mide of  allylj  yieldi  but  a  imall  quantity  of  triacetin  when  treated  with  acetate  of  silver; 
and  the  other  modificadoa  of  it  obtained  by  treating  bromide  of  allyl  with  broniiine, 
yieldii  none  at  all. 

[For  tho  action  of  nitric  acid  on  glyceric  sec  page  509.] 


Oomtemon  of  Ghjeerin  into  Sugar,  —  A  moderately  cono©ntrated 
aquecfus  solution  of  glycerin,  left  for  some  weeks  in  contact  with  certain 
animal  membranes,  especially  the  membranes  of  tbo  teslicte  or  of  the 
pancreiis,  is  found  to  contain  a  substance  exhibiting  the  properties  of 
grape-sugar.  The  best  mode  of  eflecting  the  transformation  is  to  intro- 
duce tbo  finely  chopped  memhrime  of  the  testicle,  eitlier  of  man  or  of 
oilier  animuls,  to  a  solution  of  1  pt.  of  glycerine  in  10  pts,  wat-er,  the 
quantity  of  membrane  being  about  -^^  that  of  the  glycerine,  and  leave 
the  liquid  in  an  open  ilask  exposed  to  diffused  daylight,  at  a  temperature 
of  lO""  to  20'^.  Under  these  circumstances,  tbo  animal  membrane  do6H 
not  usually  putrefy  (if  it  does,  the  eacporinient  fails),  but  after  an  interval, 
varying  from  one  into  twelve  weeks,  the  liquid  is  found  to  contain  a 
fiaocbarine  substance,  which  reduces  oxide  of  copper  in  alkaline  solution, 
and  inimediately  ferments  when  mixed  with  beer  yeast.  The  quantity 
of  sugar  thus  produced  is  very  variable.  (Berthelot,  Compt,  rend.  42, 
1111;  i\r.  Ann.  Okim.  Phys.  47,  297;  50,  369-) 
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Glycerin  in  contact  with  white  cheese  and  many  other  animal 
substances,  and  chalk,  yields  alcohol;  if  no  chalk  is  added,  the  glycerin 
remains  for  the  most  part  unaltered,  excepting  under  the  circomstances 
above  mentioned.     (Berthelot.) 

Solubility  of  Lime  in  Aqueous  Glycerin,  —  fierthelot  has  determined 
the  quantities  of  lime  taken  up  by  dilute  solutions  of  glycerin  of  various 
strengths.  In  the  following  tabic,  column  i,  gives  the  weight  of  glyoerii 
in  grammes  contained  in  100  cubic  centimetres  of  the  solution;  column  ii, 
the  weight  of  the  lime  contained  in  100  c.  o.of  the  liquid,  when  saturated 
with  lime ;  column  iii,  the  ratio  in  which  the  lime  and  glycerin  are 
mixed  for  a  total  of  100  pts.;  and  column  iv,  the  same  ratio,  alter 
deducting  the  quantity  of  lime  dissolved  by  the  pure  water  (1 00  e.  & 
water,  dissolve  0*148  grm.  of  lime).  The  determinations  were  made 
at  5°  C. 


I. 

II. 

III. 

] 

IV. 

Glycerin. 

lime. 

Lime. 

Gljcerin* 

Lime. 

Glxoeria. 

1000 

0-370 

3-6 

96-4 

2-2 

97-8 

5-00 

0-240 

4-6 

95*4 

1-8 

98-2 

2-86 

0196 

6-4 

93*6 

1-7 

98-3 

250 

0192 

7-1 

92-9 

1*7 

98-3 

2-60 

0-186 

8-5 

91-5 

1-8 

98-2 

100 

0-165 

14-2 

85*8 

1-7 

983 

From  these  results,  Bertliolot  concludes  that  the  quantities  of  limo 
dissolved  in  dilute  solutions  of  glycerin,  are  to  the  quantities  of  glycerin 
in  the  same  solutions  in  a  constant  ratio.  (N.  Ann.  Chim,  Fhys.  46, 173.) 


Glyceric  Acid.    CH«o\ 

Debus.    (1857.)    Phil  Ufag.  [4]  13,  537.  — Fully:  ibid.  15,  196;  Ann. 

JPhaitn,  106,  79.  — Further:  Aiw,  Fhai^,  109,  227. 
SocoLOFP.     Pctersh,  Akad,  Lull  16,  3G0  ;  Ann,  Fhaniu  lOG,  95. 


Foi-maiion,  By  tho  action  of  nitric  acid  on  glycerin  (Debus, 
Socoh)ir) ;  albo  hy  the  spontaneous  decomposition  of  nitroglycerin. 
(I)e  Ja  Uue  &  MviUer,  Ann.  Pliamv.  \^^,  122V 
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Trepurailoiu  1  pt  of  f^'lycerin  is  rnixotl  in  a  glass  cylindor  witli  an 
rqual  Liilk  of  water,  ntnl  1  pt.  cif  nitric  acid  of  sp.  gr*  I'B  is  introduced 
bebw  it  by  means  of  a  loiig-ueeked  funnel  (100  grms.  glycedti^  100  grroa. 
water,  and  100  to  150  grm*.  ri*d  nitric  acid  are  good  proportioaB).  Tbo  two  layers 
of  li<jii id  irradually  mix  and  assume  a  blue  colour,  and  the  oxidation  of 
the  glycerin  procecdsj  accompanied  by  a  copious  evolution  of  gas.  If  the 
liquid  becomes  too  hot,  the  action  raust  be  moderated  by  external  cooling, 
"When  the  oxidation  is  completed^  which  takes  5  or  6  days,  the  strongly 
acid  liquid  ia  divided  into  small  portions  and  evaporated  at  100°  to  t& 
syrupy  con^iistence ;  the  united  residues  are  diluted  with  water  arid 
neutralized  with  chalk;  and  the  lesulting  linic-Ealts  are  precipitated  by 
strong  alcohol.  The  liquitl  (which  still  contains  one  or  two  isubstances) 
is  carefully  separated  from  the  precipitate;  the  latter  is  treated  with 
warm  water  ;  and  the  solution  filtered  from  the  oxalate  of  lime  is  mixed 
with  a  quantity  of  milk  of  lime  suflicicnt  to  produce  alkaline  reaction, 
whereupon  the  lime-salt  of  a  peculiar  acid  is  deposited.  The  liquid 
separated  from  this  precipitate,  freed  from  excess  of  lime  by  carbonic 
acid,  and  evaporated  to  the  crystallizing  point,  yields  gly cerate  of  lime, 
which  may  bo  purified  by  recrystallization.  (Debus.)  —  According  to 
Socoloff,  when  glycerine  is  mixed  with  a  large  excess  of  nitrio  acid  of 
ep.  gr.  r3(?0,  at  ordinary  tempera  tares,  oxidation  begins  in  a  few  hours, 
a  largo  quantity  of  gas  is  evolved,  and  in  a  few  days  crystals  of  oxalie 
acid  eeparate*  When  equal  weights  of  glycerin  (of  sp.  gr.  i'105)  and 
nitric  acid  of  sp,  gr.  1'360  are  mixed,  no  action  takes  place  for  several 
hours,  but  when  once  begun  it  becomes  violent;  it  begins  soon,  if  the 
mixture  is  heated;  and  if  the  vessel  is  removed  from  the  source  of  heat, 
OS  soon  as  red  fumea  begin  to  escape,  and  then  left  to  itself,  an  evolution 
of  gas  soon  takes  pi  a  co,  which  may  become  violent  if  the  quantity  of  tho 
mixture  exceeds  200  grms,  and  tbo  nitrous  vapours  are  soon  replaced 
by  a  colourless  gas.  The  liquid  thus  formed  contains  glyceric  acid,  tho 
lime-salt  of  which  may  be  obtained  as  above, 

"When  the  mother -liquor  separated  from  the  crystals  of  this  lime-ialt  waa  mixed 
with  carbonate  of  potash  hi  quantity  aiifiieii:ut  to  precipitate  tlic  whole  of  the  lime,  and 
the  alkaline  filtrate  iieutralixed  with  nitric  s^cid  and  concetitrated,  the  i^yrupy  liquid 
decantt;d  froni  the  crystals  of  nitric  which  ^t-parated  oat,  yielded  needle-shaped  cryttati 
with  u  concentrated  solution  of  bisulphite  of  soda  :  hence  it  probably  coDtaioed  a  sub* 
Stance  of  the  nature  of  an  aldehyde.     (Socolofif*) 


By  decomposing  the  lime-salt  with  a  quantity  of  oxalic  acid  exactly 
sufficient  to  precipitate  the  lime,  and  evaporating  the  filtrate  on  the  water- 
bath,  free  glyceric  acid  is  obtained  as  a  thick,  yellow,  non-crystallizing 
syrup,  which^  after  being  heated  for  some  time  to  105^,  is  converted  into 
a  soft,  very  tenacious,  slightly  brown  mass  having  the  composition  of 
gfycenc  anhpdrith  C"H*0",  and  changing  at  140'%  to  a  brownish  mass 
like  gtim  arahic,  which  absorbs  water  with  avidity,  and  at  a  higher 
temperature  gives  off  acid  vapours,  turna  brown  and  horns  with  iiame. 
(Debns.) 

Anhydride.  Debut. 

6C 3G     ....  401/0     „. 39-77     ....     40*16 

4  H  _„„..„. 4     ,..,       4'51     :**24     ....       6\i5 

G  O 4a     .».  &-l;Jti ^ 

CHW 88     .,..  100*00 


Isomene  with  pyiHTic  acid  (ix,  41^)*  Tlie  differeoce  between  the  mndjtieal  ml 
calculated  results  is  attributable  to  the  dii&colty  of  completely  debydratiDg  tJis  add 
witbout  further  deoompotrQ^  it. 

Glyceric  ftcid  O^U^^O^  is  homologous  with  glyoxylic  ftcid  (xiJ»  50G).  and  hcvf 
the  same  relation  to  glyccrio  C^H^O*"*  that  acetic  add  C^H^O*,  hear«  to  alcohol  C*HW 
(DebusO 

Tlie  a^neouB  soltitton  of  tlio  acid  has  an  agreeably  soar  taste  di^ 
fiolves  iron  and  zidc  with  evolution  of  gas^  decomposes  carbonates,  aod 
coagulate:^  milk,  Poiaah  added  to  a  eolniion  of  iron  in  glyceric  scid^ 
precipitates  only  a  part  of  the  iron ;  the  precipitation  of  copper  from 
tho  sulphate  by  potash  m  likewise  prevented  by  the  presence  of  glyceric 
acid,  the  lit^uid  yieldiDg  however  a  dark  yellow-brown  precipitate 
when  boiled.     (Debus.) 

The  basicity  of  glyceric  acid  is  at  present  undetermined.  The 
(/lacerates  crystallize  well.  They  are  not  reddened  by  ferroaa  snlpluitti, 
and  are  thereby  distiuguished  from  the  saltd  of  pyruvic  acid. 


GlyceraU  of  Ammonia.  C*H*(NH*)0*,  —  Obtained  by  deoomposiag 
the  limo-salt  with  oxalate  of  ammouiaj  eva[K>rating  tho  Eltrate  to  a  &yrup 
(replacing  the  small  quantity  of  ammonia  which  escapes),  and  leaving  ii 
crystallize.  Forma  colourless  radiating  crystals,  which  are  very  dcIi* 
qiicscent,  molt  at  a  gentle  heat,  and  at  higher  temperatunjs  give  off 
amnion  la  and  turn  brown. 


8C    .M»,„.. 30 

tH   „ _  a 

8  0    .„ 64 

C»H*(NH0O«  123 


Detnii. 

7-31 tn 

11-40 
52*03 


lOO'OO 


Acid  Glyctrait  of  Pota^,  C'H*KO*,C«H»0*.  —  By  exactly  neut 
zing  glyceric  acid  with  carbonate  of  potash,  mixing  the  solutioa  with  u 
equal  quantity  of  glyceric  acid,  and  evaporating  at  lOQ^  to  a  syrup,  tki* 
salt  is  obtained  in  small  white  crystals  which  give  by  analysis  15*8  p.  a 
potassium,  agreeing  exactly  with  the  formula  above  given.  This  s«ll 
does  not  appear  to  contain  uny  water  that  can  be  expelled  withoat  giviaf 
rise  to  further  decomposition.     (Debus.) 

When   1  pL  of  nttUral  f^lyctraic  of  poifuh  is  mixed  with   1 
hydrate  of  potash  dissolved  in  2  pts.  of  water,  and  the  lii|uid  is  I 
down,  till  a  sample,  after  acidulation  with  acetic  acid^^gives  a  wF  ' 
cjpitato  with  acetate  of  lead,  the  glyceric  acid  is  found  to  be 
into  oxalic  and  tactic  acids,  the  foi-mor  being  preeipitaled  hj  aselaio  of 
lead    from  the  acidulated  liquid,    whifo  the   lattor  femaiQs  djasolrel* 
The  glyceric  acid  is  probably  first  resolved  iota    lactic    and 
acids  (p.  56a) : 


Glyoemte  of 
potaih* 


Lactate  of 

potuh. 
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and  the  malonic  acid  u  farther  resolved  into  oxalic  and  formic  acida: 

C«HnC90«     +     Kp^HO     +     2H0     w     0*K«0«     +     C>HKO«     +     4H 

From  an  experiment  made  by  Atkinson,  it  appears  that  glycerate  of 
potash  nnder  the  influence  of  potash  in  a  state  of  fusion  is  resolved  into 
acetate  and  formiate  of  potash  : 

C»H«K208     +     KO,HO     =     C*H»KO<     +     C^HKO*     +     2H0 

(Debus,  Ann.  Pharm.  109,  227.) 

Glycerate  of  Baryta.  C«H*BaO'.  —  Separates  from  a  hot  solution  of 
carbonate  of  baryta  in  aqueous  s^lyceric  acid,  in  large  spherical  aggre- 
gations of  concentrically  grouped  Tamime.     (SocoloflT.) 


6  C     

..    360    .. 

5-0    .. 

..    68-6    .. 

..    64-0    .. 

...    20-75    ... 
...      2-88     ... 
...     39-48     ... 
...    39-89    ... 

Socoloflf. 
20-58 

5  H    

3-07 

Ba   

8  O     

39-45 

36-90 

C«H*BaO«  .. 

..  173-6     ., 

...  lCO-00    ... 

10000 

Glgcei'ote  of  Lime.  OH'CaO®  +  2Aq.  —  Preparation {o.  569).  —  Crystal- 
lizes in  small  white  concentrically  grouped  crystals,  Irequently  also  in 
nodules  composed  of  microscopic  rhombic  tables  or  prisms  (Debus).  The 
most  distinct  crystals  are  obtained  by  mixing  a  moderately  concentrated 
aqueous  solution  of  the  salt  with  an  equal  volume  of  hot  alcohol. 
Tney  are  monoclinometric  (oblique  prismatic)  combinations,  oo  P  .  oP  . 
(ooP«)  .  xPoD,  and  have  a  micaceous  lustre  (Socoloff).  They  give  off 
12*15  p.  c.  (2  At.)  water,  slowly  between  110''  and  120",  more  auickly 
between  1  SO''  and  1 40°,  melting  at  the  same  time  ;  at  1 60''  the  salt  does 
not  give  off  more  water,  but  begins  to  decompose.  After  being  heated 
to  between  160°  and  170°,  it  forms  a  strongly  tumefied  mass,  which  has 
an  empyreumatic  odour  and  slight  brownish  colour,  and  absorbs  water 
with  rapidity  from  the  air,  being  thereby  converted  into  a  brown 
glutinous  liquid,  which  after  a  few  days  yields  crystals  of  the  original 
salt  with  2  At.  water,  together  with  a  brown  greasy  mass. 

Dried  over  oil  qf  vitriol.  Debus.  Socoloff. 


6  C  

7  H  

36 

7 

....    25-17     .... 
....       4-89    .... 
....     13-98    .... 
....     55-96    .... 

....     25-18     .... 

510    .... 

1400     .... 

55-72     .... 

2515 

....       5-02 

Ca « 

10  O  

20 

80 

13-99 

55-84 

C«H*CaO«+2Aq. 

143 

....  100-00    ... 

100-00    ... 

10000 

Olycerate  of  lime  is  easily  soluble  in  water,  insoluble  in  alioohol. 
The  aqueous  solution  does  not  precipitate  nitrate  of  silver,  nitrate  of 
lead,  cnloride  of  copper,  or  sesquichloride  of  iron ;  with  nitrate  of  silver 
at  the  boiling  heat,  it  forms  a  black  precipitate,  and  if  ammonia  is 
present,  a  specular  deposit  of  silver. 

An  add  gl jcerate  of  lime  does  not  appear  to  exist 
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Glycerate  of  Zine,  CH'ZnO"  +  Aq.  —  Crystalliiea  from  a  solation 
of  carbonate  of  zinc  in  warm  aqueous  glyceric  acid^  in  small  colourless 
cxyBtals^  which  give  off  their  water  6*4  p.  c.  at  140^     (Debus.) 

Dried  at  140*.  Debos. 

6C      36-0    ....  26-16  26-23 

5  H     60    ....  3-63  3-89 

Zn    32-6     ....  23-69  23-83 

8  O     64-0    ....  46-52  4605 


C«H*Zii08  137-6    ....  100-00    ........  lOO'OO 

Glycerate  of  Lead, — C*H*PbO'. — Prepared  by  adding  pure  and  pul- 
verized oxide  of  lead  by  small  portions  to  dilute  aqueous  glyceric  icid 
till  the  liquid  retains  but  a  slight  acid  reaction,  then  filterine  quickly, 
and  concentrating  the  filtrate,  if  necessary,  at  1 00°.  The  lead-salt  tben 
sepamtes  after  a  while,  in  white  hard  crystalline  crusts  which  are 
anhydrous.     (Debus.) 

Dried  oter  oil  qf  vitriol  Debus. 


6  C     

36-0 

....     17-24     .... 
....      2-39    ... 
....    49-71     ... 
....    30-66    ... 

16-87 

5  H     

50 

2-47 

Pb    

8  O     

. 103-7 

640 

49-44 

31-22 

C«H»Pb08  .... 

208-7 

....  100-00    ... 

100-00 

Glycerate  of  lead  may  be  heated  to  1 40°  without  alteration  or  loss  of 
weis:ht  'y  but  at  165^  it  turns  brown  and  gives  off  empyreumatic  vapoon. 
It  dissolves  sparingly  in  cold  water,  with  moderate  facility  iu  hot  water : 
forming  a  neutral  or  slightly  acid  solution,  which  is  rendered  turbid  bj 
ammonia.     (Debus.) 

Glycerate  of  Silver  is  extremely  unstable. 

It  does  not  appear  possible  to  prepare  a  glycerate  of  etbjL    (Debus.) 


Page  492. 

Glycerides, 


Berthelot  &  Db  Luca.  K  Ann.  Chim,  Phys.  48,  304 ;  abetr  Atm, 
Pharm.  101,  07;  LUhiy  d;  Kopp's  Jahrcshcr.  1856,  50S.  —  Further: 
N.  Ann.  Chim.  Phy$.  52,  433  ;  abstr.  Compt,  rend.  45.  178.  244: 
Jahresber.  1857,  476.  >     *   »        . 

Action  of  Bromide  of  P/iosj)fiorus  on  Glycerin.  —  The  tei bromide  and 
pcntabromide  of  phosphorus  act  in  the  samo   manner  upon  glyterin. 
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giving^  me  to   products  wbieh   may  all  be  compnaod  in  tlie  gcneml 
formula. : 

The  names  and  forniulcc  of  tliese  corapounda  are  given  in  the  followiog 
Uble  : 

IMonobromliTdriQ C^H^BrO*        ^       C*RW     ^       II  Br     -     2H0 
Epibmrahydriu      C«H*BrO^         =       C^>H^O«      +        HBr     -     4H0 
Bibromliydrm C<H*BrO^       =       C:«H^O*     +      2HBr     -     4110 
Hemibrombydrin C»^H«BrO*       -=     2C«HS0«     +       HBr     -     8HO 
Heiagljceric  brombydrm  ..  C^H'-'^BrO"    =     6C«HW     +        HBr     ^22HO 
B«idea  tUeee  compounds,  tlicre  are  formed  aeirera)  liquids  whicli  vola- 
tilize ill  vacuo  at  200^  or  above,  and  appear  to  be  bromliydrins ;  also  a 
bromiuated  corapotmd,  volatile  between    65"  and   67"    and  containing 
32' £>  p.  c,  carbon,  5*4  bydrogen,  and  51 '1  bromine;  acrolein;  and  a 
phosplioretted  compound,  C^^H»Br^P  =  2C«H*BrO^+PH»-4HO. 

Prfparation  of  the  Bromht^drlm.  *—  500  grammes  of  glycerin  are 
added  by  email  portions  to  between  500  and  600  grms.  of  litjuid 
bromide  of  phospboruB,  the  liquid  being  cooled  after  eacb  additioaj  and 
the  mixture,  after  atanding  for  24  bouts,  is  distilled  into  u.  well  cooled 
receiver  communicating  witb  a  vessel  containing  potaab-ley,  to  absorb 
tho  acrolein  vapours.  Aa  an  additional  precaution  against  the  injuriooi  fffectj  of 
these  vajiDurfl,  the  distillatioti  and  nil  the  subsequent  operationa  tUoutd  be  p^rrarmed 
either  in  tbe  open  air,  or  under  a  chimRcj  with  a  good  draught. 

The  distillate,  consisting  of  an  upper  watery  layer  and  a  lower 
liquid  insoluble  in  water,  may  bo  freed  from  part  of  the  acrolein  by 
beating  it  in  tbe  water-batb.  It  is  then  mixed  witb  potasli  in  sufficient 
quantity  to  supersaturate  tbe  acid  and  destroy  tbo  acrolein,  and  tho 
watery  layer  is  separated  from  tbe  lower  liquid. 

Tbe  watery  lirjuid  is  tbon  treated  witli  ctber,  wbereby  an  ethereal 

fioiulion  is  obtained,  wbicb  wben  quickly  evaporatedj  leaves  a  residue 

cbietly  consisting  of  tbe  most  volatile  products  of  the  reaction,  together 

witb  epibromht/drin.     Tbe  lower  liquid,  which  is  insoluble  in  water  and 

rctiuirca  to  be  treated  for  several  hours  with  sticks  of  potiisb,  consists 

chiefly  of  cpibro7nh2/dfin  and  bibromhydrhi,  —  The  residue  which  remains 

..in  the  retort  after  the  distillation,  is  suspended  in  water,  supersat united 

kritb  carbonate  of  potash,  and  shaken  up  with  ether,  and  tbe  Altered 

■ethereal  extracts  are  evaporated  :  they  then  leave  a  mixture  of  hibrom' 

h^flrint  mouobrttmhf/drhtf  and  several  other  substances. 

To   separate   tbo  individual   substances  contained   in   these  several 

mixtures,  tbe  mixtures  are  subjected  to  repeated  fractional  distillation, 

and  tbe  portion  which  docs  not  volntilizo  at  240^  under  tbo  ordinary 

atmospheric  pressure,  is  fractionally  distilied  under  diminished  pressure 

Oabout  1 0mm.  of  mercury).     Tho  distjllate  thus  obtained  between   120^ 

Kand  160**  consists  chiefly  of  bibroTiihydriu  ;  between  IGO*  and  200",  tho 

■compound  C^^H^Br^P  passes  over  together  with    monobromhydrin,  and 

Bil>etween  200"  and  300^  syrupy  liquids  which  cannot  bo  further  separated, 

■  but  appear  to  bo  hronihydrins.     Iti  the  retort  there  renmins  a  thick 

r  Bvrup  together  with  a  black  cryttalliuo  compoundj  wbltili  \^  Iv^itaj^^^sKivv 


J 
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Momlmnh^drin.     C*H^BrO*  =  C«H«0"  +  HBr-  2H0.  —  Tib  eom- 

poundj  wbicb  passes  over  iti  tbe  cii.'jiillatlon  under  diminished  pressure  ft 
IH0°,  is  a  neutral  oily  liquid,  aoinUe  in  otber  and  haying  a  sharp  aromatk 
taste*  Heated  to  100°  with  aqueous  potash  in  closed  iressela  for  Hi 
hours^  it  is  cotiTerted  iuto  brotnlde  of  potassium  and  glycenn. 


6C    ...» 

7  H    ,^ 

36 

7 

,...     23*2 

»..       4-5 

.     51-6 

.,..     20-7 

Berthelot  &  De  Lii< 

22  a 

3-6 

Br  .  » 

4  O    

80 

32 

50*5 

23-9 

atFBrO^ 

155 

...  lOO-O 

.....  lOO'O 

The  difference  between  the  analytical  and  calculated  resultfl  is  owin^  to  the  |^ 
difficulty  of  separadog  the  compound  from  tbe  other  substancetf   with  which  il  ii 
mbed. 

Monobromhjdnu  m&j  be  regarded  as  dertTing  from  gljoerla  hj  the  fahilill* 
tion  of  01  for  HO'-.  The  formula  of  glycerin  may  in  fact  he  written  id  the  fern 
CJ^HSHOMlD^pHO^,  the  roplaocment  of  I  At.  HO'  by  Br  gifing  monobromhTilm, 
a  aecoiid  such  repla^xnuent  girlng  bibrombydrin  C^HMiO^.Br^  ^  C*M«Br^O^,  and  thi 
rcpkccment  of  the  third  molecule  of  HO*  by  CI,  giving  terbromhydrin  C*H*Br*, 


Bi^rmhydnn.    C«H»Br"0'  =  C*H'0*  +  2HBr-4HO,  i«  the  diitf 

product  of  the  action  of  bromide  of  phosphorus  on  glycerin.  It  ii  i 
neutral  liquid  of  qi.  gr.  2' II  at  18^  and  boiling  at  219^  It  it  eokble 
in  eihor,  and  has  an  ethereal  odour. 


6C 
6H 
2  Br 
20 


36 

6 

...^,  leo 

-.,o     16 


1G5 
27 

73-4 
7-4 


Berthebtmte] 

ie-7 

2-7 

....,.«     73-4 
,.       7*2 


Cm^BrO*     .......  218 


lOO'O 100*0 


*  C*H*,H0«,C1',  glycerin  with  2 HO*  rcpJaoed  by  Br'. 


Blbromhydrin  heated  for  eonie  time  with  aqueoas  potash  ia  eooTBrtad 
into  bromide  of  potasaium  and  glycerin  {C*H«Br*0*  +  2KH0*  =  2KBf 

When  gaseous  ammonia  is  passed  into  pare  hibromhydriu,  tbe  lSqtu4 
becomes  hot  and  colouretl,  and  a  mixture  is  fonned  of  bmmide  of 
ammonium  and  an  amorphous  substance  which  is  insoluble  in  iraUi^ 
etheri  alcohol,  and  acetic  acid^  and  has  the  compoaition  C"H^BfNO*: 


2C*H'fBr203 


4Nir> 


3NH^Br     +     C«H^BrNO*i 


but  if  the  ammonia  gas  is  parsed  into  a  solution  of  hibroodil 
absolute  alcohol,  the  products  formed  are  bromide  of  a« 
h^iltvbromate  of  tjlyceramine^  CH^NO*.      [For  tha« 
Ue  Lac«  give  the  equation  : 


C«H*Br'0»     +     2NHa 


NH<Br     +     C*H»KO*,inif. 


the  two  tldet  of  which  do  not  agree,  the  right  hand  side  oontaitiliif  IPO>  |Mi 

the  loft.]— With  pentabromido  of  phoapbonis,  it  yioldt  tnhnmhfiriii 


■i 
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sn 


C*H*Br\  ^  Heated  to  140^  witli  metallic  tin,  it  is  decomposed^  wltli 
fonnation  of  bromide  of  tioj  and  a  tin -com  pound  Eot  yet  further  examined, 
which  is  iaaoluble  in  water,  but  soluble  in  ether. 


TerhromJtydrin,  CH'Br*.  ^  Obtained  by  distilling  bibronihydrin  or 
epibromhydrin  with  peutabromide  of  pboapliorns,  treating  the  product 
with  water,  distilling,  and  colleefcing  apart  that  whicb  passes  over  between 
175*'  and  180°.  It  ia  a  heavy  liquid,  which  fumea  slightly  in  the  air,  is 
gradually  decomposed  by  water,  and  when  treated  with  moist  oxide  of 
mlTor,  yields  bromide  of  silyer  and  glycerin. 


6  C       itMiUtm***. 

6  H    »„. „ 

....    86    . 
*«,      5    . 

..„  240     . 

.     12-8 
^       19 

.,     85-4 

Berttelot  &  Da  Lxlol 

iro 

,. 2-1 

3  Br 

86-2 

C«H*Bi*    

.,..  281     . 

.  100-0 

.> 99*3 

Itoraeric  with  WorU*a  terbromide  qfall^l  (called  by  Berthelot  8c  De  Lnca  tJoirl- 
bromhi/drin)^  and  with  bibromide  qf  bromopropytetie  C^'B^'Ut.Br^  (pp.  542*  553). 

MpihrimUiy drill,  C*H'BrO^ — This  compound  is  produced  in  con- 
siderable quantity  io  the  a<!tion  of  the  bromides  of  phosphorus  on 
glycerin.  It  may  bo  isolated  by  repeated  fractional  distillation^  ibo 
portions  which  boil  at  or  near  138"  being  eacb  time  collected  apart. 
It  is  a  mobile  neutral  liquid,  soluble  in  ether,  with  an  ethereal  odour  and 
pungent  taste,  Sp,  gr.  1*615  at  U"".  Boils  at  138^  Vapour-density, 
by  experimenti  5*78,  Thia  is  considerably  above  the  calculated  value,  probably 
because  the  density  was  talcf  n  at  a  temperature  too  near  the  bolUug  point,  viz.,  at  17S% 
the  compound  decomposing  rapidly  at  higher  temperaturefl. 


5H     , 5     „.       37 

Br    ..„ 80     »...     58-4 

2  0 16     ..,     11^6 

C«H*BrO» 137     »...  100  0 

C-Ttpour    .»... * 

Br-vRpoor  ....«»* .,***«...♦». 

O-gas  

Vapour  of  Epihromhydria 


Berthelot  &  De  Luca. 
..    26*8 

I     67-8     »..     58-4 


Vol  Density* 

6 « »...♦.  2*4960 

6  .  0-3465 

1  .„.. 5-5440 

1 M093 

2 9'4968 

1  4-7979 


iBomeric  with  hromide  of  propbnyl  C«H*0",Br.      The  formiilA  ii  alio  that  of 
monohromhfdrin  —  2HO,    or    of   bibromhydrin  —  HBr* 


Epibrombydrin,  heated  witb  aqiieons  potasb  to  100^  for  112  bonrs, 
saponilies,  yielding  bromide  of  potassium,  glycerin,  and  a  trace  of  matter 


«f  iSrer  and  gjjetnu.  —  Dktilled  wttli  fwftihrwHJl 
k  pftztij  eODTerted  into  terbroiafa jdnn,  ifCoHr^g  ti 


BgQ^    +     PBr^3t«     =•     PEr^oa      +     C<EPBe', 


B%  11^  hj^iQ^atf  mxd  73"0  carbonic  oxide. 


•I 
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Benbekit&BeLaet. 
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60    _    SB'S 
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SI    ^     11-4 

«..       10^ 
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1. 


I  ft^  fiBMMO  of  2  As.  q)4»nmfa[fdrin  sac  I  At,  pbosphioratted 
v^ET  tSC^H^BrCH  ^  PU^  -  iHO),  ami  b  ptotnblj  famed 


ia  llie  retoTi  ^p»  ST3)  in  tlie  fomt  of  ■  1^ 
_  Btod  wilh  ft  ^F^PJ  liqttid.     Ii  is  ponfitfi  ^ 
;  w^  eeld  edicr :  boliiDg  €iber  ai^t>lve3  it  sligEdj* 

Berthdot  U  D^  Lik^ 

MC 216    ,^    19  7     .,.._     50*0 

Z7  H , 27     _       e'2     „.„_       6'S 

Be                  ,       eo    «.,     18-4     ,__     18-6 
4  O 32     ....     25^7 24*9 

CIFiBKH  „_  35j    ^,  100*0    ...  1000 

Brvdhnmitpdrm.  —  C^H'BrO*  -  2C*H  W  +  H  Br  -  S  HO.  Wmt 
Hkt  two  foUoiriiig  eooipotincb  are  likewise  farmed  bj  the  3ctioii  of  bnttili 
of  p&ospbora^  OB  ^lyieeriUt  but,  m  much  ^tualler  qnmtitilv  thiQ  t^««i 
aK">ve  described.  Heniibrorahydria  passes  over  in  the  fractional  ili^t^^- 
Ution  between  epibromhydrin  and  bibromhydrin,  viz.,  at  200".  \\  '^ 
a  neutral  liquid,  soluble  in  ether,  and  saponifiable  by  potash.  yieMii: 
bromide  of  potassium,  a  substance  analogous  to  or  identical  with  glyccrc 
and  a  trace  of  matter  soluble  in  ether.  The  analyses  of  this  coni|>ouD>l 
are  said  to  agree  nearly  with  the  above  formula  [no  analyses  are  tttb  a 
Bertbclcvi  5l  Dc  Luca's  memoir',  iiccording  to  which  it  may  be  r^ard^  ai 
deriving  fn>m  epibromhy«irin,  in  the  same  manner  as  the  latter  froa 
bibromhydrin,  rix.,  by  abstraction  of  half  the  hydrobromic  acid  : 

C*H«B:-^02       -       HBr       =       C*H*BrO* : 
and — 

2C'H*BrO=         -         HBr         =         C^H'BrCH. 

It  ii?  analogous  \u  com\}osltion  to  iodhydrln  (ix,  500). 
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Btepibromhydrophosphortjl  or  Bibromcdlylphosphine.  C"H'Br*P  = 
PH(C'H*Br)'.  —  This  compound  distils  over,  almost  at  the  same 
temperature  as  monobromhjdrin.  The  same  bodj  usually  crystallizes 
spontaneously  in  the  products  which  are  non-volatile  at  240-*,  when  they 
have  been  purified  by  potash  and  ether  before  being  distilled  in  vacuo. 
It  is  purified  by  recrys tall izat ion  from  boiling  ether,  and  then  forms 
white,  shining  prismatic  crystals,  volatile  without  decomposition,  and 
sparingly  soluble  in  ether.  It  is  not  sensibly  attacked  by  aqueous 
potash  at  100°,  even  after  a  considerable  time. 


Chlorhydrins. 

Berthelot  &  De  Lcca.    See  Memoirs  cited  at  page  572. 

These  compounds  are  analogous  to  the  bromhydrins.  Three  of  them, 
viz.,  monochlixrhydrin,  hichlorhydriny  and  epicJUorhydrin,  have  been 
already  described  (ix,  498),  as  produced  by  the  action  of  hydrochloric 
acid  upon  glycerin.  They  may  also  be  obtained  by  treating  glycerin 
^  with  terchloride  or  pentachloride  of  phosphorus,  the  mode  of  preparation 
and  separation  being  exactly  similar  to  that  of  the  bromhydrins.  It  is 
necessary  however,  to  work  with  an  excess  of  glycerin,  to  prevent  the 
action  from  becoming  too  violent;  the  products  are  not  very  abundant. 


TercMorhydrin.  C*H*C1'.  —  Terchloride  qf  Glyceryl Produced  by  the 

action  of  pentachloride  of  phophorus  on  bichlorhydrin  : 

C«H»a305     +     PC1»,C1«    -    PC1302     +     HCl     +     C«H»CP. 

It  is  a  neutral  liquid,  much  more  stable  than  terbromhydrin;  volatilizes 
at  about  155^ 

Berthelot  &  Dc  Luca. 

6C     360     ....     24-4     240 

5  H     5-0     ...      3-4     3-4 

3  CI    106-5     ....     72-2     720 

C«H*CI»  147-5     ....  100-0     99-4 


Bpihichlorhydrin.  C*H*C1'.  —  Epidichlorhydrin  ;  Bichloride  of  Glyeerylene, 
Produced  in  small  quantity  in  the  preparation  of  terchlorhydrin  and 
bromobichlorhydrin  ;  probably  by  a  secondary  reaction,  inasmuch  as 
it  dificrs  from  bichlorhydrin,  C«H«C1»0»,  by  2  At.  HO,  and  from 
terchlorhydrin,  by  1  At.  HCl.  It  is  isolated  and  purified  by  repeated 
fractional  distillation . 

It  is  a  neutral  liquid,  volatile  at  about  120^'  Treated  with^moist 
oxide  of  silver,  at  100^,  it  slowly  reproduces  glycerin. 

vol.   XTII.  2   V 
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6C    

4  H    

36    . 

4    . 

...    82*4 
...      3-6 
...    640 

Bertbelot&DeliiMa. 

31-0 

3-6 

2  CI    

71     . 

660 

C«HH)P 

Ill     . 

...  100-0 

100-6 

Btbromochlorhydrin.  C'H'BrHJl.  —  Chlorhydrodibromhydrin ;  BOrfmo^ 
chloride  of  Glyceryl Produced  by  the  action  of  pentachloride  of  phos- 
phorus on  bibromhjdriu  (p.  574).  —  Neutral  liquid,  volatile  at  about 
200**.  Treated  with  moist  oxide  of  silver  at  100°,  it  slowly  reproduces 
glycerin. 


6C   

..      36 
5 
..     160 
.      36-5 

....    15-3 
....      2-1 
....    67-7 
....    14-9 

Berthdot&DeLuca. 
16-0 

5  H  

2-1 

2  Br 

CI  

680 

14-0 

C«H«Br2Cl 

..    237-5 

....  1000 

100-0 

Isomeric  with  bibromide  of  chloroprc^yleof . 

Bromobichlorhydrin.  CH'BrCP.  —  Brtmkytb^diehhrkydrim;  BromoM- 
ekloride  qf  Glyceryl Produced  by  the  action  of  pentabromide  of  phos- 
phorus on  bichlorhydrin : 

[C6H6C1202     +     PBr»,Br«     -     C«H»BrCl«     +     HBr     +     PBrW] 

Neutral  heavy  liquid,  volatile  at  about  176^ 

Berthelot  &  De  Laca. 

6C    36      ....     18-7     17-9 

5  H  5      ....       2-6     2-7 

Br 80      ....     370     38-0 

2C1  36-5....     41-7     40-9 

C«H5BrC12    157-5  ....  100-0     99-5 

Isomeric  with  bichloride  of  bromopropylene. 

Treated  with  moist  oxide  of  silver  at  100°,  it  slowly  regenerates 
glycerin;  at  the  same  time  however,  a  small  quantity  of  carbonic  aciJ 
is  formed  by  oxidation,  and  crystalline  scales  nearly  insoluble  in  water, 
which  appear  to  be  propionate  of  silver. 

C«H»BrCl«     +     6II0     -     C«H«0«     +     2HC1     +      HBr 

Gljcerin. 
and — 

C«H»BrCl2     +     4H0     =     C«n«0*     +     2HCI     -¥     HBr 
Propionic  acid. 
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Acetochlorhydrins. 

Berthelot  &  De  Luca.    N.  Ann.  Chim,  Fhys.  52^  459. 

Formation  and  Prepamtion,  By  the  action  of  chloride  of  acetyl  on 
glycerin.  250  grammes  of  glycerin  are  introduced  into  a  tubulated 
retort  surrounded  by  cold  water^  and  chloride  of  acetyl  is  added  by  small 
portions,  till  a  fresh  addition  no  longer  causes  evolution  of  heat;  the 
quantity  of  chloride  of  acetyl  required  is  very  large.  When  the  reaction 
is  finished,  the  liquid  is  distilled,  the  portion  which  passes  oyer  from  ]  80^ 
to  about  260°,  being  collected  apart;  the  distillate  is  shaken  up  first  with 
water,  then  with  an  alkaline  liquid,  afterwards  digested  for  a  day  with 
a  mixture  of  chloride  of  calcium  and  quicklime,  or  fragments  of  potash, 
and  then  redistilled.  The  first  portion,  which  is  the  most  abundant  and 
passes  over  at  about  205^,  contains  chiefly  acetobichlorhydrin,  which  may 
be  separated  and  purified  by  repeated  distillation.  Afterwards  at  aboat 
250°,  acetochlorhydrin  passes  over,  though  in  much  smaller  quantity  than 
the  preceding : 

C«H80«     4-     C^HW,C1     =     C«>H«C10«     +     2H0 
Acetochlorhydrin. 

and — 
CCHSQfi      +      2(C<HW,C1)       «       C»«H8C120*       +       C^H^O*       +       2H0. 

Acetobichlorhydrin.      Acetic  tcicU 

Acetodihrhydrin.  C»°H»C10«  =  C«H«0«  +  C*H*0*  +  HCl  -  4H0.— 
Neutral  colourless  liquid,  having  the  fresh  ethereal  odour  of  acetate  of 
ethyl,  but  weaker.     Volatile  at  about  250*'. 

Berthelot  &  De  Luca. 

IOC    600    ....    39-3 

9H   90    ....      5-9 

CI  35-5     ....     23-3     24-0 

6  0 480     ....     31-5 

C»OH9C10«  152-2     .,.,  100-0 

May  be  regarded  as  glycerin  (C«H»)'",(HO«)»,  in  which  1  At.  H0»  is  replaced  by 
peroxide' of  acetyl  C^H^O^,  and  another  by  CI,  viz.,  as  (C«H*)•^H02,Cm»0^Cl. 

Acetobichlorhydrin.  G'^WVO'  =  C«H«0«  +  C*H*0*  +  2HCl-.6HO.— 
This  compound  is  likewise  obtained  by  passing  hydrochloric  acid  gas  for 
two  or  three  days,  through  a  mixture  of  equal  volumes  of  glycerin  and 
glacial  acetic  acid  heated  to  100"";  but  this  mode  of  preparation  is  not  bo 
good  as  that  above  given,  because  a  large  quantity  of  bichlorhydrin  is 
formed  at  the  same  time  {comp.  ix,  498). 

Limpid  neutral  oil,  having  the  fresh  ethereal  odour  of  acetate  of 
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ethyl.      Boils  ami  distils  at   250°,  without  decomposition.    Sparingly 
soluble  in  water. 


IOC    

8  H  

...     60     . 
...       8     ., 
...     71     . 
...     32     . 

...    351 
...      4-7 
...     41-5 
...     18-7 

Bcrthelot  &  Dc  Luca. 

35-7 

41 

2  CI  

40-5     ....     41-6 

4  0    

19-7 

C10H8C12O*   ... 

.     171     . 

...  1000 

100-0 

=  (C«H5)"',C^H30*,Cl^.  Isomeric  with  biclilorinatcd  valeric  add,  bichlorinated 
but jrate  of  etliyl,  &c 

Treated  with  baryta-water  at  1 00%  it  is  decomposed,  yielding  glycerin, 
together  with  chloride  and  acetate  of  barium.  —  Mixed  in  the  cold  with 
absolute  alcohol  and  hydrochloric  acid,  it  forms  acetic  ether. 

Bincetochlorhydrin.  C'*H"C10'^=C«H«0«-|-  2C*H*0*  +  HCl  -  6H0.  - 
Produced  by  the  action  of  chloride  of  acetyl  on  a  mixture  of  equal  yolumes 
of  glycerine  and  crystallizable  acetic  acid.  The  product  is  ^distilled,  and 
the  portion  which  passes  over  between  230°  and  260°,  is  collected  apart 
and  submitted  to  fractional  distillation. 

Neutral  liquid,  having  a  faint  odour,  and  boiling  at  about  245^ 
It  ia  difficult  to  purify  it  from  triacetiD,  which  is  formed  at  the  same  time;  oonaeqaently 
the  analysis  gave  rather  too  much  carbon,  and  too  little  chlorine. 

Bromide  of  acetyl  acts  upon  glycerine  in  a  similar  manner  to  the 
chloride,  producing  analogous  compounds. 

Acetocldorohromhydrin,  C^^H'BrClO*.  —  Obtained  by'treating  glycerin 
with  a  mixture  of  bromide  and  chloride  of  acetyl  in  equal  numbers  of 
atoms.  It  is  a  neutral,  limpid,  colourless  liquid,  which  becomes  slightly 
coloured  by  exposure  to  light.  It  has  a  faint  odour,  recalling  that  of 
acetic  ether  and  of  bromide  of  ethylene.  Boils  at  22S'',  and  distils  withoat 
sensible  decomposition. 


IOC  . 
8  H  . 

Br. 

CI  . 
40    . 


Berthelot&DeLuca. 

60-0    .. 

..     27-8 

27-5 

8-0    .. 

..       3-7 

3-9 

800     .. 

..     37-2 

36-0 

36-5     .. 

..     16-5 

16-5 

320     .. 

..     14-8 

161 

C»«H8BrC10^  ....  215-5     ....  1000    1000 

=  (C«H«)'",C^H30SBr,Cl.  —  Isomeric  with  chlorobrominated  valeric  icid,  chlofo- 
brominated  butyrate  of  methyl,  &c. 


Ulycerides  of  Polybasic  Acids. 

J.  M.  TAN  Bemmelen.  J,  pr.  Chem.  69,  84;  abstr.  Jahretber.  185G, 
p.  602;  Jahresher,  d.  Chem.  1856,  602.  Further:  Jahre^btr,  185S. 
434. 

DesplaTs.     Com]>t,  rend,  49,  216. 

Succinin,     C**H*°0*°.  —  Prodnce<l  by  heating  together  equal  weights 
of  glycerin  and  succinic  acid  at  IdO"*.   The  two  sul^tancea  melt  togttber 
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to  a  brown,  syrupy  mass,  bat  no  chemical  combination  takes  place  :  but 
when  they  are  heated  for  several  hours  to  between  200""  and  260%  water 
5s  given  off,  and  finally  also  a  small  portion  of  glycerin.  The  residue  is  a 
hard  black-brown  mass,  insoluble  in  water,  alcohol,  ether,  and  bisulphide 
of  carbon. 

Dried  at  IGO"*.  van  Bemmelen. 

14  C    84     ....     48-27     48*45 

10  H    10     ....       5-75     5-79 

10  O    80     ....     45-98     45.76 

CMHiOQ^o    ^  174     ....  100-00    100-00 

Succinin  dissolves  slowly  when  boiled  with  water  and  alcohol ;  slowly 
also  in  alkalies  in  the  cold,  more  quickly  when  heated.  By  continued 
boiling  with  oxide  of  lead,  it  is  decomposed,  yielding  succinic  acid  and 
glycerin,     (ran  Bemmelen.) 

Benzomcclnin,  C"H"0".  —  Obtained  by  heating  glycerin,  succinic 
acid,  and  benzoic  acid,  in  equal  numbers  of  atoms  to  200%  water 
and  benzoic  acid  then  escaping,  and  repeatedly  heating  the  product 
to  200°  with  benzoic  acid.  The  product  is  a  viscid  black-brown  maiss, 
which  is  decomposed  by  continued  boiling  with  water  and  with  alcohol, 
also  by  boiling  with  caustic  potash,  the  solution  in  the  latter  case 
containing  benzoic  and  succinic  acid  : 


28  C 

168  ... 

.  60-43 
.   504 
.  34-53 



▼an  Bemmelen. 
...  57-27 

14  H 

14  ... 

5-42 

12  0 

96  ... 

...  37-31 

278  ... 

C«UW  + 

.  100-00 
C«H«08 

+ 

...  100-00 

6HO 

C»H-02  J 

The  deficiency  of  carbon  and  excesn  of  hydrogen  in  the  analysis  show  that  the 
transformation  of  the  glycerin  was  not  quite  complete. 

Glycerchsuccinic  acid.  When  a  mixture  of  1  At.  glycerin  and  1  At. 
succinic  acid  is  heated  to  IGO"",  till  it  forms  a  homogeneous  mass,  a  brown 
syrup  is  obtained,  which  dissolves  readily  in  water  and  forms  salts  with 
bases.  On  triturating  this  sjnrup  with  oxide  of  lead  under  water,  the 
uucombined  succinic  acid  separates  as  succinate  of  lead,  while  glycero* 
succmate  of  lead  remains  in  solution.  The  solution  evaporated  in  vacuo 
leaves  the  salt  in  the  form  of  a  gummy,  easily  decomposible  mass, 
somewhat  soluble  in  alcohol,  (van  Bemmelen,  Jahresber,  d.  Chem, 
1858,  434.) 

Glycei'oxalic  acid  is  proiluced  when  oxalic  acid  and  glycerin  are 
heated  together,  before  the  heat  becomes  strong  enough  to  give  rise  to 
the  production  of  formic  acid  (xii,  478).  The  lime-salt  of  this  acid  is 
soluble  in  water,     (van  Bemmelen.) 

Glyceromonoiariaric  acid,  C"H»0"=C*H«0»  +  C«H*0*  -  2H0.— 
Obtained  by  heating  a  mixture  of  equal  parts  of  tartario  aoid  and 
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glycerin  to  100^  for  forty  liours.  The  lime-salt  is  C^»H"CaO'*  (alfea47 
analysed  by  Berzeliu.s) ;  and  the  baryta-salt.  C^*ll'^B»0"'.  The  ina^oMA 
lea<il,  copper,  zinc,  and  silver  salts  are  soluble  in  water,  aind  &re  fl&owtji 
decomposed  by  water,  more  (juickly  with  addition  of  lime  or  ba^rts, 

yielding  glycerin  and  tartaric  acid.     (Desplats.) 

OlycemhUaHark  acid.  C^H"0**  =  2C«H*0»  -i-  C'HW  -  4H0.  — 
Obtained  by  heating  to  100°  for  fifty  hotira  a  mirture  of  equal  paft0  oMH 
tartaric  acid  and  glycerin^  in  presence  of  a  certain  (|Oantity  of  water^j^lH 
The  acid  is  bibasic.  —  Lime-salt,  C*>H"Ca*0«;  baryta-aalt,  C»H"Bifc»0^ 
(Desplats.) 

EpifflifcerchhUartarie  add.  C»H^*0»*  =  2C»H»0i"  +  C*HW  -  6H0, 
—  Obtujoed  by  heating  to  140",  for  a  long  time,  a  mixture  of  equal  pafti 
of  glycerin  ani  tartaric  acid.  —  It  id  monobasic^     Lime  and  baiYtft-«ilt% 

C^H^MO'*.     (Deaplats,) 

Ghjcerota^tariark  acid.  C^'H^O^^  -  3Cm*0*»  +  C»H»0*  -  4H0.— 
Produced  by  heating  glyce rob i tartaric  acid  with  15  times  its  weight  of 
tartario  acid,  or  1  pt.  of  glycerin  with  20  pts.  of  acid,  and  keef>ing  lilt 
temperature  at  MO""  for  thirty  hours.  *— The  lime  and  barjtMalta  tn 
C^H^MH)^     (Dcsplats,) 

Citr^mwnoghjcmn,  C"H^^O".  — *  When  citric  acid  and  glycerin  aro 
heated  together  to  100°  for  20  hours.,  in  nearly  equal  numbers  of  atoms 
(the  glycerin  being  in  slight  excess),  water  is  given  ofl*,  and  thet« 
remains  a  hard,  light,  yellow,  vitreous  mass,  which  is  citromonoglycerto. 
It  is  decomposed  by  alkalis  and  by  oxide  of  lead,  yielding  citric  aoid  aad 
glycerin. 

Tan  Bemmelai* 

18  C    ,„.,«,...„„,     108     47*0    . — .     ifi*6 

10  H 10    _      4*3    .., 4'6 

14  O 112     _     487 4B'3 


CisHiiiQi*     230     „..  lOO'O 


1000 


(C*H*r       In*    . 


C«HW     ^     em*0**     -     8HO 


Cih^0lyctH7i,     C**H"0«  =  C«*Hi«O'*,C«H«0^  —  When  dtiie 

is  heated  with  a  large  excess  of  glycerin  to  160*^  or  170*  for 

hours,  there  remains  a  yellow*brown  residue,  which  appearv  to  be  i 
compound  of  1  At*  citromonoglycerin  with  I  At.  glycerin.  It  givtis  off 
glycerin  when  heated  to  180''  or  lf>0'',  and  is  reoonrerted  into  dtfic 
acid  and  glycerin  by  the  action  of  alkalis  or  of  oxide  of  I6i4,  (ntt 
Bemmelen.) 

24  C 144 

laH 18 

20  O „  ISO 


44'7I     .......     44-82 

«*W    5-47 

4»70    .»     4»-7l 


(C«il*)' 


C>*H»0»  ...  S22     ....  100-00     «  100-00 


"     (Ci>H  Wr  1     "'  ^^  "  ***"^^^'*  ™«>'«^«  0^  glycerin,  in  which  3  At  & 
r«pkced  by  dtryl,  D^K]^*— \U  f ^maaSlQti  U  renreseattti  br  Um  fiiiMiJiM  ^Om 
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Glycerocitric  acid,  analogous  to  glycerosuccinic  acid,  is  obtained  by 
heating  citric  acid  with  glycerin  to  a  temperature  not  sufficient  to 
produce  either  of  the  preceding  compounds,  (van  Bemmelen,  Jahresber. 
d.  Chem.  1858,  434.) 


Page  501. 

Nitroglyeerin,'^1h\Q  substance  exhibits  different  properties  according 
to  the  manner  in  which  it  is  prepared.  —  Ordinary  hydrated  glycerin, 
added  to  a  mixture  of  3  pts.  sulphuric  and  1  pt.  fumic .nitric  acid,  is 
converted  into  a  liquid  which  detonates  violently  under  the  hammer;  but 
anhydrous  glycerin  treated  in  like  manner,  yields  a  non-explosive  body 
which  burns  without  noise.  Both  kinds  of  nitro-glycerin,  when  exposed 
to  a  mixture  of  solid  carbonic  acid  and  alcohol,  become  gummy  and 
assume  the  appearance  of  fatty  acids;  and  both  decompose  spontaneously, 
with  evolution  of  red  vapours.  A  sample  of  nitroglycerin  which  decom- 
posed in  this  manner  on  exposure  to  summer  sunshine,  yielded  crystals 
of  oxalic  acid,  together  with  two  liquids,  the  upper  of  which  contained 
nitric  acid,  ammonia,  oxalic  acid,  hydrocyanic  acid,  and  other  compounds 
not  examined.  (J.  H.  Gladstone,  Reports  of  the  British  AssociaUon, 
1856  ;  Jahresber.  d.  Chem,  1857,  479.) 


GyUeramine,  C«H»NO*  =  N.H»,C«H'0*. ■^{Formation p.  574)/—  It  is 
likewise  produced,  in  small  quantity,  by  the  action  of  ammonia  on  mono- 
chlorhydrin.  —  When  separated  from  the  hydrobromate  by  very  strong 
potash-solution,  it  forms  an  oily  liquid,  easily  soluble  in  water  and  in 
ether.  —  The  hydrchlorate  becomes  moist  on  exposure  to  the  air,  blackens 
and  decomposes  when  heated.  Its  alcoholic  solution  forms  with 
bichloride  of  platinum,  a  double  salt  which  separates  in  orange-coloured 
ranules.     (Berthelot  &  De  Luca,  Amu  Fharm.  101,  74.) 

Piatinum'Sait,  B.  &  L. 

6C  36-0  ....  121  13-0 

10  H  10-0  ....  3-4  2-9 

N  140  ....  4-8  4-6 

Pt 99-0  ....  33-3  32*7 

3  CI 106-5  ....  35-6 

4  O  32-0  ....  10-8 

C«H»NO<,HCl,PtCl»    297-5    ....  1000 
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Pages  123  and  137. 

The  salts  of  auisic  and  nitranisic  acid  have  recently  been  more 
minately  examined  by  Engelhard t,  {Petersb  AJcad.  Bull,  xvi,  289  ;  Ann, 
Pharm.  cviii,  240). 

Anisate  of  Potash,  C^H'KO*,  obtained  by  neutralising  the  acid  with 
carbonate  of  potash,  drying  and  recrystallizatiou  from  70  per  cent, 
alcohol,  forms  thin  nacreous  laminsB  which  are  anhydrous;  after  drying  in 
the  air/^they  contain  20*63  p.  c.     (Calculation  2060  p.  c.) 

Anisate  of  Soda.  C"H'NaO^  —  A  solution  of  this  salt  in  boiling 
alcohol  yielded  on  cooling,  transparent,  shining,  rhombic  lamina?  contain- 
ing C"H'NO*  4-  Aq,  which  at  130°  gave  off  511  p.  c.  (1  At.)  water 
(calc.  4*92).  When  tliese  laminje  were  left  for  some  time  under  the 
mother-liquor  in  an  open  vessel,  they  disappeared,  and  larger  transparent 
crystals  were  formed,  apparently  belonging  to  the  oblique  prismatic  (monu- 
clinic)  system,  and  giving  off  13*36  p.  c.  (10  At.)  water  at  130"*  (cal- 
culation requiring  34  25  p.  c). 

Anhydrous -salt.  Engelhardt. 

C'«H70« 151     ....     86-78 

Na  23     ....     13-22     13-10  to  136 

C«H"Na06....  174     ....  100*00 

Anisate  of  Baryta,  C^^H'BaO*,  crystallizes  by  evaporation  of  its 
aqueous  solution,  in  colourless,  shining,  rather  thick,  rhombic  tables, 
which  are  anhydrous  and  sparingly  soluble  in  water.  The  salt  dne<l 
at  160°  gave  31  09  p.  c.  barium  (calculation  :  31*20;  Laurent's  anal}>is 
(p.  126)  gives  31-8  p.  c.  Ba). 

Anisate  of  Stroniia,  C^*H'SrO*j-f  Aq,  ^is  precipitated  by  nitrate  of 
strontia  from  a  solution  of  anisate  of  ammonia,  in  shining  laminae,  whirli 
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at  140'*  gave  off  4-38  p.  c.  (I  At)  water  (calculatu>Ti :  4^41  p.  c).  Tlie 
dehvtirated  salt  gave  by  analysis  2222  p.  c.  strontium  (calculatimi: 
22'i8  p.  c). 

Animie  of  Lime,  C^*FrCaO^  +  Aq.  — Tiie  boiling:  aqueous  acid 
cattiratcil  with  carbonate  of  liiue  depo.sits  on  coolhi^,  transparent, 
elon  gated  lam  into,  wbicb  at  170^  give  ofi*  5*33  p.  c  (1  At)  water  (cal- 
culation j"0  p.  c.).  The  tlebydrated  salt  gives  1 1"53  p,  c.  calcinm  (cal- 
culation: ll'69p,  c,)»  The  aqueous  solution  yields  by  slow  evapora- 
tion shorti  transparent,  ilat  priaras. 

Tlip  autsates  of  braryta  anrl  time  did  not  yield  bibaak  flalti*  when  treated  in  the 
tnanner  by  which  Piria  obtained  bi basic  aalts  from  tiie  corrLSjionding  sulic}  btrs  (xii,  257). 

Anisate  nf  Mdfjfnfiia,  C'*lFMgO*  4-  4Aq,  is  readily  soluble  in  water 
and  alcohul.  From  tlie  alcoliolrc  Bolution  it  crystallize  a  in  flexible 
stellate  needles  wliicb  give  off  Hj*93  p.  c.  (4  At)  water  at  00^  (calcula- 
tion 16 "41  p-  c).  The  anhydrous  salt  yielded  7^32  p.  c.  Biagneaiuin 
(calculation  7' 36). 

Animie  of  Lead.  ~  a.  Mmohauc.  C^»H'PbO*  -f  HO.— Obtained 
by  precipitating  anisate  of  ammonia  with  neutral  acetate  of  lead.  White 
powder  which  dissolves  in  boiling  water  and  crystallizes  on  cooling  in 
thin  nacreous  lamiuie»  which  give  olF  their  water  (1  At.)  between  tSO'^and 
J>0^,  the  jsalt  then  caking  together  nnd  molting  to  a  transparent,  yellow, 
vitreous  mass.  The  precipitated  ealt  yielded  3" 5  p.  c;  the  crystals 
3*4  p.  c,  water  (calculation  v  341  p,  c.).  Tho  dehydrated  salt  gave 
39-19  p.  c.  of  lead  (calculation  39*32  p.  a). 

Bilftuie.  C^^H^i'b^O*  +  Aq.  —  A  boiling  solution  of  the  monobasic 
salt  mixed  with  a  solution  of  basic  [acetate  of  lead^  forms  a  white  heavy 
precipitate  consisting  of  microscopic  tables,,  which  retain  1  At»  w*ater 
when  dried  over  hydrate  of  potash.  It  gave  off  2-48  p.  c.  water  at 
140^  and  tho  dehydrated  salt  was  found  to  contain  58*16  p.  c.  lead 
(calculation,  2*4  p.  o.  water  and  58  03  lead), 

Anisaie  tf  Coppei\  C"H*Cu*0*  ? —  A  solution  of  anisate  of  am- 
monia or  anieate  of  soda  forms  with  isulphate  or  acetate  of  copper  a 
green ijdh  blue  precipitate  which  is  a  mixture  of  anisic  acid  with  a  basic 
salt.  After  extracting  the  free  acid  by  means  of  ether,  the  residual 
salt  dried  at  120*  gave  by  analysis  a  quantity  of  copj>er  varying 
from  23'4  to  26*8  p.  c.  (the  formula  C^^H^CuW  requires  25  per  cent.). 
The  precipitate  obtained  with  animate  of  soda  and  acetate  of  copper  dis- 
solves in  boiling  acetic  acid,  but  the  solution  on  cooling  deposits  anisic 
acid,  the  copper  remaining  dissolved, 

XiTRANisATEs.— iVi/mniWf  qfi*o/a«A.  CH*XKO» -h  2Aq.  —  Ob- 
tained by  satuKiting  nitranisic  acid  with  carbonate  of  potash,  evaporating 
dryness,  and  recrystalliyjng  from  boiling  alcohol.  Forms  shiuing,  elongated 
tablets,  which  give  off  6*03  to  If  77  p.  c  (2  At)  water  at  140°  (calcula- 
tion 7*1  p.  c).  The  dehydrated  salt  C^*H*XKO*  yielded  by  analysis 
10  18  to  (j  62  p.  c.  potassium.     (Calculation  16-62  p.  c) 
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Nitranuate  of  Soda,  C"H«XNaO«  4-  2H0,  prepared  in  like 
crystallizes  from  the  hot  aqueous  solution  in  flat  yellow  needles  (a),  and 
from  the  hot  alcoholic  solution  in  slender  yellow  needles  (6). 

At  nO"  Engelhardt 

(a)  (b) 

CWH«XO«    196    ....    89-5    

Na 23    ....     10-5     1004    ....     10-42 


C»«H«XNaO«   . 

....  219     ....  100-0    

Crystallized, 

Engelhardt. 
....     7-27     ....     7-42 

CWH«XNaO«  

2HO    

219     ....     92-41 

18     ....       7-59    .... 

C»6H«XNaO«  +  2Aq     ....  237     ....  100-00 

Nitranisate  of  Baryta,  C^H'XBaO*  +  4Aq.  —  Produced  on  adding 
nitrate  of  baryta  to  nitranisate  of  ammonia,  as  a  white,  floccolent  preci- 
pitate, nearly  insoluble  in  cold  water,  but  much  more  soluble  in  boiling 
water  :  from  the  boiling  solution  it  separates  in  flakes  composed  of  micro- 
scopic needles.  The  air-dried  salt  gives  off*  11-7  p.  c.  (4  At.)  water  at 
150.  (Calculation  :  1 1  *9  p.  c).  —  The  dehydrated  salt  yields  by  analysis 
25' 74  p.  0.  barium.     (Calculation:  25*89  p.  c). 

NUranisaie  of  Strontia.  C"H«XSrO«  +  4Aq.  —  Besembles  the 
baryta^alt.  Gives  off"  12*5  p.  o.  (4  At.)  water  at  142^  (Calculation  : 
13*05  p.  c).  The  dehydrated  salt  yields  by  analysisl  7*89  p.  c.  stne* 
tium.     (Calculation  :  18*22  p.  c). 

NUranisaie  of  Limey  C*®H*XCaO'  -f  4Aq,  separates  on  mixing  the 
solutions  of  nitranisate  of  soda  and  chloride  of  calcium,  as  a  crystalline 
precipitate  which  when  recrystallized  from  water  yields  flexible  needles. 
The  air-dried  salt  gives  off*  9*4  p.  c.  (4  At.)  water  at  150°  ^Iculation: 
10*3  p.  c);  and  the  dried  salt  yields  919  p.  o.  calcium.  (Calculation: 
9-25  p.  c). 

Nitranisate  of  Lead,  C"H*XPbO^  crystallizes  from  water  in  anhy- 
drous needles  which  explode  with  violence  at  a  red  heat.  After  the 
explosion  there  was  left  33  p.  c.  of  lead,  the  calculated  quantity  being 
34-63  p.  c. 

Sulphanisic  Acid.  —  The  normal  baryta-salt  of  this  acid,  dried  at  180' 
was  found  by  Engelhardt  to  contain  37*08  p.  c.  barium,  which  is  the 
same  a^i  the  quantity  found  by  Zervas  (xiii,  I'JO).  When  a  portion  of 
this  snlt  was  completely  decomposed  by  sulphuric  acid,  an  equal  quantity 
of  the  undecomposcd  salt  then  added,  and  the  mixture  evaporated,  a  while 
granular  mass  was  obtained,  which  yielded  by  analysis  301  to  307  p.  c. 
barium,  agreeing  very  nearly  with  the  composition  of  the  sesquUfOsi^  salt 
C^«H«Ba^0«,2S0'  -f  C"H'BaO«,2SO»  (corresponding  to  the  sesquibasie 
aulphosalicyldte  analysed  by  Mendius,  xii,  277),  which  reqnires  30*8 
p.  c.  barium. 

Nitranisic  acid  is  completely  decomposed  by  the  action  of  anhydrous 
sulphuric  acid.     (Engelhardt.) 
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Caprylic  -4  ZcoAoZ.  —  Stadeler  {J,  pr.  Chem,  72,  241),  maintains  that 
tlie  chief  products  of  the  distillation  of  castor-oil-soap  (ricinolate  of  potash 
or  soda)  with  excess  of  the  alkali,  are  (snanthyl-alcohol  and  methjl- 
OBnanthyl : 

C»H«06      +      2(K0,H0)      -      C"Hi«02       +       C»H»«K20s       +       C?H* 


Hidnolic  add.  (Enanthylio  Sebate  of  Marsh-gas. 

alcohol.  potash. 

C»HWO«      +     2(K0,H0)     =.      C?H3,CMHi80*      +       C^Hi^K^QS      +     4H 


Ricinolic  add.  Methyl-  Sebate  of 

oenantbyL  potash. 

According  to  Dachauer,  on  the  contrary  (Ann.  Fhm^m,  106,  270),  the 
products  of  the  distillation  are  mcthyl-cenanthyl  and  caprylic  alcohol, 
C"H**0',  the  formation  of  the  latter  differing  from  that  of  the  former 
only  by  the  elimination  of  two  atoms  of  hydrogen  instead  of  four 
(p.  184).  (It  does  not  appear  that  StUdeler  actually  obsenred  the  elimination  of 
marsh -gas). 

Chloride  of  CapryL  —  On  submitting  the  portion  of  the  liquid^  which 
in  the  distillation  just  mentioned,  passed  over  between  174"^  and  178'',  to 
the  action  of  pentachloride  of  phosphorus  (without  previously  treating  it 
with  bisulphite  of  soda  to  separate  the  methyl-oenaDthyl)  washing  the 
resulting  distillate  with  water,  and  distilling  between  171°  and  175°^  a 
liquid  was  obtained,  having  the  composition  of  chloride  of  capryl,  as  will 
be  seen  by  comparing  the  analytical  numbers  with  the  calculation 
according  to  the  formula)  C^H'Cl  and  C^H^Cl. 


16  C    

Calculation, 
...     96-0     ....     64-6 

14  C     

..     84-0     . 

...     62-5 
..     11-2 
...     26-3 

Dachauer. 
64-2 

17  H    

....     17-0     ....     11-5 

15  H    ^ 

CI    

...     150     .. 
...     35-5     . 

11-4 

CI     

....     35'5            23*9 

24*0 

Ci«H»7Cl  .... 

....  M8-5     ....  1000 

C"H»5C1 .. . 

...  134-5     . 

...  1000 

99-6 

Acetate  of  Capii/l.  C^H«>0*  =  C*1P(C"H")0*.  —  Caprylic  nlcohol, 
freed  from  methyl-conanthyl  by  treatment  with  bisulphite  of  soda,  dis- 
solves sodium  in  large  quantity ;  and  the  resulting  thick  yellow  mass, 
treated  with  chloride  of  acetyl,  becomes  heated,  deposits  chloride  of 
sodium,  and  when  water  is  poured  upon  it,  is  couverted  into  a  mobile 
liquid,  which,  after  being  dehydrated  by  repeated  rectification,  boiled 
constantly  between  191°  and  192°. 


*  The  numbers  given  in  Dacliauer's  memoir  are  64*1  C,  11*5  H,  and  23*9  CI, 
together  making  100  :  there  is,  however,  an  error  in  the  calculation.  According  to  the 
atomic  weight  of  chlorine  which  he  adopts  (36)  his  analysis  would  give  24*3  p.  c.  of 
chbrinc,  not  23*9.     (W.) 
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Calculation.  Dacbauer. 

20  C     120  ....  69-7  700 

20  H    20  ....  il-6  11-9 

4  O    32  ....  18.7  18-1 

C<H»(Ci«H»0O*  172    ....  1000    100-0 

The  formula  of  acetate  of  oenanthyl  C^ir^O^  reqairet  68*4  C,  11*4  H,  ud 
20-2  O. 

Chloride  of  CapryUne.  C"H"C1'. — Prepared:  1.  By  passing  chlorine 
gas  for  a  short  time  into  water  on  which  caprylene  floats,  drying  the 
product,  and  distilling.  A  considerable  quantity  of  nndecomposed  capry- 
lene passes  over  at  first ;  then  the  boiling  point  remains  for  a  long  time 
between  190°  and  200°;  and  of  this  product  the  greater  portion,  after 
repeated  distillation,  passes  over  between  197°  and  200°.  —  By  distilling 
methyl-oenanth^l  (C**H"0')  with  pentachloride  of  phosphorus,  decom- 
posing the  distillate  with  water,  and  redistilling  the  insoluble  oiL  The 
greater  part  then  passes  over  between  190°  and  200^  which  is  about  the 
boiling  point  of  the  product  obtained  by  the  first  method.* 


16  C   

16  H  

...     96    . 
...     16    . 
...     71     . 

...    52-5 

...       8-7 

...    .38-8     .... 

Dadiauer. 
(1)              (2) 

2  CI  

....    39*4     ....     38-9<-) 

C»«HWC1«    . 

...  183    . 

...  100-0 

(•)  The  details  of  these  determinations  are  not  given. 


*  The  isomeric  compounds  obtained  by  the  action  of  chlorine  on  the  hydro- 
carbons C"'!!'",  and  by  that  of  penUchloride  of  phosphorus  on  the  aldehydes,  geDenOy 
exhibit  diflferent  boiling  points :  thus  C*H*CP,  ordinary  Dutch  liquid,  boils  at  82^''; 
but  the  isomeric  compound  prepared  by  treating  acetic  aldehyde  with  pentachloride  of 
phosphorus  boils  at  60°.     (Geuther,  Ann.  Pharm,  106,  266.) 
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REPORT 

or 

THE    TWELFTH   ANNIVERSARY   MEETING 

OP    THR 

CAVENDISH  SOCIETY. 


The  Anniversary  Meeting  of  the  Cavendish  Society  for  the  year  1859, 
was  held  at  the  rooms  of  the  Chemical  Society,  in  Burlington  House, 
on  Tuesday,  the  Ist  of  March,  at  three  o'clock  in  the  afternoon. 

The  Chair  was  taken  by  Thoma^s  Grah\m,  Esq.,  F.R.S., 
President,  who  called  upon  the  Secretary  to  read 

thh:  report  of  the  council. 

"In  reporting  the  results  of  their  proceedings  to  the  Members,  the 
Council  have  to  state  that  two  thick  volumes  have  been  added  to  the 
Works  of  the  Cavendish  Society  since  the  last  Anniversary  meeting.  These 
consist  of  the  twelfth  volume  of  Gm elin  s  *  Hand-book  of  Chemistry/  which 
has  been  supplied  as  a  second  book  to  those  members  who  have  subscribed 
for  the  year  1856 ;  and  the  third  and  concluding  volume  of  Biscuof's 
'  Elements  of  Chemical  and  Physical  Geology/  which  is  being  issued  as  a 
book  for  1858.  The  Council  regret  that  they  have  not  hitherto  been  able 
to  supply  more  than  oue  book  for  each  of  the  years  18j7  and  1858,  and  they 
feel  it  necessary  to  explain  the  circumstances  which  have  led  to  this  result. 

"For  several  years  past  the  Council  have  been  seeking  for  works 
suitable  for  the  Cavendish  Society,  and  although  many  have  from  time  to 
time  been  suggested,  yet  none  of  them  has  been  found,  after  a  careful  con- 
sideration, to  be  such  as  the  Council  could  feel  justified  in  aduptiug,  so  that 
much  difficulty  has  been  experienced  in  providing  suitable  matter  to  keep 
up  a  fiill  and  regular  supply  of  books  to  the  members.  This  circumstance, 
probably,  has  tended  to  retard  the  payment  of  subscriptions ;  but  indepen- 
dently of  this,  there  has,  during  the  last  five  or  six  years,  been  an  evident 
falling  off  in  the  amount  of  support  afforded  to  the  Society  ;  aud  witli  a 
diminished  income  the  Council  nave  felt  it  incumbent  upon  them,  not 
only  to  be  cautious  in  incurring  liabilities,  but  also  to  endeavour  to  make 
the  books  supplied  for  each  year  bear  some  relation  to  tho  aggregate 
amount  of  the  subscriptions  paid  for  the  same  periods.  Thus,  for^e  years 
1857  aud  1858  the  subscriptions  which,  up  to  the  present  time,  have  been 
paid,  have  not  more  than  met  the  expenses  involved  in  producing  the  two 
books  already  issued  for  those  years,  aud  the  Preparation  of  other  volumes 
for  the  same  years  must  depend  upon  the  means  placed  at  the  disposal  of 
the  Council,  who,  in  accordance  with  the  constitution  of  the  Society,  can 
only  apply  the  funds  provided  by  the  subscribing  Members. 


'XS 

e^ 

o 

o 

o 

o 

o 

o 

»o 

t>- 

o> 

^ 

•0 

CO 

-^J* 

00 

o 

o 

o 

o 

00 

CO 

•o 

«^« 

e^ 

oo 

s 

o 

1-^ 

o 
o 

H 
N 

O 

o 

CO 

S  S 

-3^ 


M 

P 
H 

M 

Q 

§ 

H 


H 

P 
H 

M 

SB 
M 


-3 

I 


00 


a 
s 


H 

N      O 

""  i 

H 

H 
H 

< 


& 


I. 


I 

GO 


.9 


.9 
S 


m 


►S  o  <25  <      w  ^  « 


p^000000000«000 
.Tt<r-<r-lCO00;OOir-i»Ot-i'^^ 


«»<  §  ^  " 


CO     00     I— 


r-i     00 
<0     TT 


H 

P4 

M 

o 


r*   iO   »o    o 

»0    lO    «     »-' 


•  11 
"IS 


o 
o 


,     00    eo 

g     00     00 

J^  ^   f-l 


Tt<  »0  <0  t>-  00  Oi  « 
kO  ^  »0  »0  u?  kO  .S2 
00     00     00     00     00     00      C 


•I 


5    o 

^  is 

rS      C^     r-<     CO      00 


g  r 

<i  - 


§52 

♦*     ,*J     "♦*     .      ^-. 

(5  S  S  -I  -5  « 


& 


04 

^    »o   ,0  ^ 


OQ 


9 
00 


2 

0 


^ttfit  read  be  received,  approved,  and  adopted/' 
*  proceeded  to  the  electioo  of  Officers  for  the 
i  the  folUiwing  Gentlemen  were  declared  to  have 
ed:— 

^rfKiHetiL 

Thomas  Ouakam,  F.R,S. 

©tcf'Prctfilrfiiti*. 


Dbtonshibb,  F.R.S. 

ALTEK    CllUM,    F.R.S. 

OHX  Davy,  M.D.,  F.R.S. 
3BAaLEaG.B.DAUtiENY,  M.D.,  F.R.S, 
illOHABL  Fahju>ay,  D.C.L,»  F.R.S, 
John  Ghauam,  F.CS. 


ItEv.  J,  Bablow.  F  R.S. 
5,  B.  BucKTOM,  F.R.S, 
EIeob6:r  Busk*  F.R.S. 

PUOALD   CAMriJKU>,    F.CS. 

P.  J.  Chabot,  M.A.,  FR.A.S..  F.CS. 
VeABBKy  De  la  RiTK,  Pb.D.,  F.R,S. 
W.  Pkrofsoit,  E»q. 

Pkahkuikd,  Ph.D.,  F.R.S» 


A.    W.    HoFitAjfir,    Ph.  D..    LL.D., 

F.R.S. 
H«NttT    BEAUMOifT    Lbbsok,  M.D., 

F.R.S. 
W.  A.  MiLi,KH,  M.D.,  F.R.S. 
JoRjf  STEynocsi,  LL.D.,  F.R.S. 
Colonel  Philip  YoBXi,  F.R,S. 
CounrCI. 

J.  H.  Gilbkbt,  Ph.D.,  F.CS. 
CHAHLKa  HEiscn,  F.CS. 

N.    8.    MABKELTltK,  F.CS. 

William  Odlino,  M.B.,  F.CS. 

Tbbnham  Rxbc6«  Esq. 

Alipbeb  Smbk,  F.R.8. 

E.  D.  Thomson,  M.D.,  F.R.S. 

A.  W,  Wjlliamso.k,  Ph.D.,  F.R.S. 


CreKiriurrr. 
Gsobob  DiatOK  Lonostatf,  M.D,,  9^  Upix?r  Tlmmea  Street. 

Thbophilus  Redwood,  Ph.  U.,  ly,  Montngue  Street,  Riwaell  Square, 
and  17,  Bloomsbury  Sc|mire. 


I 


CoUtitor. 

Mb.  Thomas  West,  ISurUii*:foti  llmisc,  Picxmdilly. 

flgr lit  for  ttjc  SJiiftribtittau  of  Sooltf,  $ct. 

Mr.  Ham  bison,  &9,  Pall  Mall. 


!t  was  resolved — 

"That  Messrs.  F.   Claudkt,  Juw.,  Daniel  Hakbury, 
and  Denham  Suith,  be  appointed  Auditors  for  the  ensuing 
year," 
The  fallowing  Resolutions  were  unanimously  adopt<?d : — 

**Th!it  the  thiHikii  of  the  Meeting  be  given  to  the  Pre- 
sident, Tkeasu  be  r,  and  Council,  for  their  fleryiees  to  the 
Society.** 

'*  That  the  thanks  of  the  Meeting  be  given  to  the  Hokorary 
Local  Sec rjsta exes  for  their  services  to  the  Soeiety,*' 

**  That  the  thanks  of  the  Meeting  be  given  to  the  Chemicax. 
SociKTY  for  the  use  of  their  rooms/* 
The  Meeting  was  then  adjourned. 

THEOPHILUS  REDWOOD,  Secretary, 

19,  Montague  Street,  Russell  Square* 
and  17,  Bioomsbury  Square. 
IdABCH,  1859. 
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18.54. 
THE   LIFE   AND   SCIENTIFIC   RESEARCHES  OP  DALTON. 

By  Dft.  W.  C.  HfiXJty,  F.E.a 
PHYSIOLOGICAL    CHEMISTRY.      By    Professor    Lehman/t. 

Vol.  11 L 
LAURENT^S  CHEMICAL  METHOD.    Translated  by  Wm.  Odlimo, 

1855, 
-HAND-BOOK  OF  CHEMISTRY.    By  Leopou>  Gmeiin.    Vol.  IX. 

(Orgauic  Cjieiuistry,  Vol  III.) 
-ELEMENTS  OF  CHEMICAL  AND  PHYSICAL  GEOLOGY.    By 

PRUFESSUR  BiscHor.     Vol.  IL 

1856. 
^HANDBOOK  OF  CHEMISTRY.     By  Li:opold  Gmeun.    Vol.  X. 

(Organic  Chemistry,  Vol.  IV,) 
-HAND-BOOK  OF  CHEMISTRY.  By  Leofolp  Gmelik.    VoL  XII^ 
(Orgatiic  Chemistry,  \ui,  VI.) 

1857. 
HANDBOOK  OF  CHEMISTRY.   By  LEoroLD  Gkklik,  Vol.  XL 
(Orgauic  Chemistry,  Vol.  V.) 

1858. 
—ELEMENTS    OF   CHF,MICAL    AND    PHYSICAL    GEOLOGY. 
By  Profe:*8or  DiscBOF.     VoL  III. 


Edited  by  pROFEStsott 


Trsiiiislated  and 


£15     0 


CHEMICAL  REPORTS  AND  MEMOIRS, 
Graham.     This  work  is  out  of  print. 

GMELIN'S   HAND-BOOK  OF   CHEMISTRY. 

Edited  by  Henry  Watts,  B,A.,  F.C.S. 

The  first  Voliime  of  this  Work  treating  of  Physics,  ig  out  of 
print.  The  Five  Volumes,  from  VoL  II  to  VoL  VI,  coin- 
prising  the  Iiiorgauic  Chemistry,  iniiy  be  obtaia«d  for 
The  7th  and  Bth  Vulumea,  being  the  first  two  volumes  of  the 

part  treating  of  Urganie  Chemistry,  for                    ...         1      10 
The  9th  and  loth  Vobitiieis,  for         ... I     1     0 

The  Bub^queut  vulun*ea  can  only  be  obtained  by  subscrihiDg  for  the 
years  for  which  they  are  issued. 

LEHMANN'S  PHYSIOLOGICAL  CHEMISTRY.  Tmnalated  aiid 
Edited  by  Dr.  G.  E.  Dav;  F.H.S. 

The  First  Vulume  of  this  wurk  is  uut  of  priut.  There  etill  remain  » 
few  copies  of  the  Second  and  Third  Volumes,  and  of  Dr.  Otto  Fuake'jn 
Atlai  of  Physiological  Plates,  which,  together,  may  be  obtaiued  for 
£1   U, 

BISCHOF'S  ELEMENTS  OF  CHEMICAL  AND  PHYSICAL 
GEOLOGY, 

The  First  and  Second  Volumes  of  this  Work  are  supplied  for  a  Bub* 
scription  of  £1   1*. 
THE  LIFE  AND  WORKS  OP  CAVENDISH.  By  Dr.  Geo.  Wilaoh. 

THE  LIFE  AND  SCIENTIFIC  RESEABCHES  OF  DALTON. 

By  Dr.W.  C.  Henhv,  F.R8. 
LAHRENT'S  CHEMICAL  METHOD.    Translated  by  Dr.  Odliho. 
These  three  Works  are  supplied  for  a  subscription  of  £1  1#. 

%♦  Applitiations  for  the  works  of  llie  Cavendi?*h  Societv,  are  to 
he  made  to  the  Agent,  Mr,  Harrison,  59,  Pull  Mall,  S.VV. 
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